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AN OLD TIME TAST LOCOMOTIVE. 
The illustration given herewith is a reproduction of 
an early Talbotype, which was, we are informed, taken 
in 1848, and which represents a locomotive built at the 
Norris Works for the Camden & Amboy Railroad. 
The following particulars are from the Railroad anal 
Engineering Journal. "We have not the exact di- 
mensions of this remarkable engine, nor the date when 
it was built, but believe that the cylinders were 13 in. X 
38 in. and the driving wheels 8 ft. in diameter. The 
general design is shown by the engraving ; the forward 
end of the engine was carried on a six-wheeled truck, 
and the single pair of drivers was placed back of the 
fire box. This arrangement required a peculiar posi- 
tion of the cab, which was placed very high, and was 
apparently built without much regard for symmetry or 
appearance. In fact, it looks somewhat like a switch- 
man's or watchman's house transferred from the side 
of the track to the top of the boiler. The same lack of 
symmetry may be seen in the smoke stack, which was 
of singularly clumsy pattern. The engine probably 
burned wood, which was the general fuel for locomo- 
tives at that time. The valve motion was all outside, 
and was the old V-hook motion ; apparently there was 



an independent cut-off valve, working on the back of 
the main valve, a not uncommon arrangement. 

" Some of the peculiar features shown did not belong 
to this engine alone. The spaces between the spokes 
of the driving wheels were filled in with wood, an 
arrangement which was in use on many of the locomo- 
tives of the Camden & Amboy Railroad for a number 
of years. The trussing of the' connecting rod was also 
practised on that road for a long time, and there were 
locomotives running with side rods trussed in the same 
way as late as 1873. The high dome could also be 
found in quite a number of engines on the same road. 
The covered tender, somewhat resembling a small box 
car, was the pattern in general use on the road, and 
survived up to 1865 or thereabout ; it was provided 
with a sort of hood or buggy top on the back end, in 
which sat a man. whose duties were to watch over the 
train and signal the engineer when anything was 
wrong, the bell cord passing through his seat. 

" We do not know what became of this particular en- 
gine, nor do we know whether there are surviving 
records of any fast runs made by it. Some other en- 
gines of the same kind were built a little later, either 
at the Trenton Locomotive Works or at the Borden- 



town shops. These were of a little better appearance, 
and a more modern type ; some of them had 13 X 38 in. 
and some 14 x 38 in. cylinders and 7 ft. or 7 ft. 6 in. dri- 
vers. The writer has been told by old engineers on the 
road that they did some fast running, but had so little 
weight on the drivers that they could not handle a 
heavy train; moreover they had an unpleasant tendency 
to jump the track on the sharp curves which abounded 
on the old line, which followed the canal bank between 
Trenton and New Brunswick, and which was aban- 
doned when the present line from Dean's Pond to 
Trenton was built, about 1863. These later engines 
were afterward rebuilt with four drivers of smaller 
diameter, about 5 ft., one pair placed in front and one 
behind the fire box, according to the usual pattern. 
The long stroke cylinders were retained, however, and 
four or five of these engines with 38 in. stroke were in 
service for some time after the New Jersey lines were 
leased to the Pennsylvania Railroad Company. These 
engines had larger boilers than the one shown in the 
engraving, and had iron frames instead of the wooden 
frames which appear in the original Norris type 

"It would be interesting to know whether any draw- 
ings of this old engine survive, or whether they have 
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disappeared with the records of its performance. The 
managers of the Camden & Amboy were rather given 
to experiments in locomotives, and the old shops at 
iSordentown would have furnished material for an in- 
eresting study had full records of the work done there 
sen preserved." 

The photograph from which our engraving was 

ade was taken by Schreiber & Sons, of Philadelphia, 

rom the original Talbotype. This original has been 

weli preserved during the 43 years since it was taken, 

the only defect being the blur on the lower right hand 

cornel of the plate, which has wiped out a part of the 

pilot. 

o i m i — 

Tbe Balsam-bog. 

A correspondent of the Commercial Bulletin, writing 
from the Falkland Islands, which are situated in the 
South Atlantic, near the extreme end of South America, 
says : Approaching the low grounds in many of the 
islands, you think they are scattered all over with 
huge gray bowlders, from five to ten feet across. To 
heighten the illusion, the blocks are covered with 
lichens, and grass is seen growing in their crevices 
where dust has collected, precisely as it would in rifts 
of rock: Each bowlder-like mass is a single umbelli- 
ferous plant — bolax-glebaria — which has been so slow 
in growing, and the condensation in constant branch- 
ing so great, that it has become almost as hard as the 
rock it resembles — so hard that it is difficult to cut a 
shaving from its surface with a sharp knife. Examine 
closely a lump of balsam-bog, and you will find it cov- 
vered with tiny hexagonal markings, like the calices of 
a weathered piece of coral. These are the circlets of 
leaves and leaf buds, terminating a multitude of stems, 
which for centuries have gone on growing with ex- 
treme slowness — ever since the now enormous plant 
started out — a single shoot from a tiny seed. When 
the sun shines warm, it gives forth a pleasant aromatic 
odor, and the yellowish, astringent gum that exudes 
from the top is prized by the shepherds as a vul- 
nerary. 

On most of the islands a shrub abounds which the 
people use for tea, though it bears no resemblance 
to the Chinese plant or to the famous mate of Para- 
guay and Brazil. It is a species of adianth, bearing a 
fragrant white berry, and the leaves, infused in boil- 
ing water, make an agreeable beverage. In the Falk- 
lands, as in all Antarctic America, celery grows in wild 
luxuriance. 
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A Swedish Hallway Project One Hundred Years 
Ago. 

Close upon forty years before Stephenson's victory, a 
Swedish engineer, Karl Hogstrom by name, not only 
constructed a locomotive on similar lines to the one of 
Trevithick and Vivian, but also conceived the plan of 
a regular railroad. His first notion was that his loco- 
motive should be used on ordinary roads, but soon rea- 
lizing the insurmountable difficulties attending this 
style of locomotion, he, in the year 1791, brought out 
his railroad scheme. The rails were to be of cast iron 
and perfectly smooth, and in order to prevent derail- 
ment, the wheels were to have a projecting edge. Con- 
vinced of the insufficiency of friction between the 
smooth wheels and rails for the propelling of heavy 
trains, Hogstrom proposed that a tooth wheel on his 
locomotive should work on a central toothed bar or rail 
placed between the other rails — a plan which of late has 
been adopted in several instances where the gradient 
has been exceptional. Hogstrom's plan was laid before 
several scientists, who were unanimous in denouncing 
it as utter madness, as it was absurd to imagine that a 
carriage could ever be propelled by steam alone. The 
plan was entirely shelved, and nothing more appears 
to be known as to the fate of Hogstrom, who afterward 
went abroad. 
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Coloring Brass a Deep Blue. 

A cold method of coloring brass a deep blue is as fol- 
lows : 100 grammes of carbonate of copper and 750 
grammes of ammonia are introduced in a decanter, well 
corned, and shaken until dissolution is effected. There 
are then added 150 cubic centimeters of distilled water. 
The mixture is shaken once more, shortly after which 
it is ready for use. The liquid should be kept in a cool 
place, in firmly closed bottles or in glass vessels, with a 
large opening, the edges of which have oeen suojected 
to emery friction and covered by plates of greased 
glass. When the liquid has lost its strength, it can be 
recuperated oy the addition of a little ammonia. The 
articles to be colored should be perfectly clean ; es- 
pecial care should be taken to clear them of all trace of 
grease. They are then suspended by a orass wire in 
the liquid, in which they are entirely immersed, and a 
to-and-fro movement is communicated to them. After 
the expiration of two or three minutes they are taken 
from the bath, washed in clean water, and dried in 
sawdust. It is necessary that the operation be con- 
ducted with as little exposure to the air as possible. 
Handsome shades are only obtained in the case of brass 
and tombac — that is to say, copper ana zinc alloys. 
The bath cannot be utilized for coloring bronze (cop- 
per-tin), argentine, and other metallic alloys. 
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PATENT BILLS AND PETITIONS NOW B 
CONGRESS. 

The number of bills for the modification of 
tent laws, now before Congress, is consider* 
than usual. Heretofore, on the assembling c 
Congress a large number of bills have been pi 
The most important now under consideration ii 
bill No. 233, which is understood to present tl 
of the present Commissioner of Patents, H j.r. 

Simonds. Its main object is to make sundry necessary 
corrections in existing laws, as for example : to make 
the American patent run for seventeen years from the 
date of the earliest foreign patent for the same inven- 
tion ; at present, the American patent, if first patented 
abroad, expires with the date of the earliest foreign 
patent ; hence an American citizen who takes a foreign 
patent before the issue of his American patent often- 
times shortens the term of his American patent. The 
object of this amendment is to prevent such shorten- 
ing. 

Another correction relates to caveats. At the 
present time, only citizens of the United States may 
file caveats ; this bill corrects the statute by substitut- 
ing the word "person" for "citizen of the United 
States," so that under the corrected statute any 
person will be able to file a caveat. To this no reason- 
able objection can be made. 

The most radical change proposed by this bill relates 
to interfering applications. It provides that each in- 
terfering applicant shall, within a time specified by the 
Commissioner, file a preliminary statement under oath, 
giving the history of his production of the invention, 
in such detail as the Commissioner shall deem reason- 
able. After the applicant who first filed his applica- 
tion for a patent has filed his preliminary statement, 
the Commissioner may issue a patent to him for the in- 
vention. Nothing is said in this section about issuing 
a patent to the first inventor, but only to the party first 
to file his application. 

Any interfering applicant who fails to file his pre- 
liminary statement, as aforesaid, shall thereby forfeit 
his right to a patent for the invention in controversy. 

This change in the law would inflict a serious hard- 
ship upon the first original inventor who happened, by 
reason of sickness or poverty, to be unable to file a pro- 
per preliminary statement. There is no reason why he 
should be wholly deprived of his right to a patent. He 
might, at least, be left in the position of being able to 
present reasons for his omission. To cut him off alto- 
gether, and give away his invention to others and deny 
him hearing or right to make another application for 
a patent seems to be unjust and uncalled for. It may 
be well enough to provide that that particular applica- 
tion for a patent shall be forfeited, but to enact that 
the inventor shall have no right to a patent for his 
original invention seems to be contrary to our notions 
of equity. 

Another section imposes a fee of $10 and appeals 
from the Primary Examiner to the Commissioner, 
which is another step making it more difficult and ex- 
pensive for inventors to get justice at the Patent Office. 
Senate bill No. 335 provides that the President may 
appoint three Commissioners to revise and amend 
those statutes that relate to the protection of industrial 
property affected by the convention of Paris and 
Madrid. The Commissioners are to state the reasons 
for any amendment they may make, also to designate 
such parts of the statutes as in their judgment ought 
to be repealed, with their reasons for such repealing, 
and they are to report on such other matters relating 
to industrial property as they shall deem proper. 

House bill No. 606 is an old and familiar scheme, 
one of a class that formerly were very often introduced 
in Congress. It provides for the protection of in- 
fringers of patents, and enables any man or company 
to make use of any patented article, free of charge, 
provided that they aver that they bought the article 
in good faith, without any knowledge that it was pat- 
ented. No damages or costs are to be awarded against 
the infringer who makes such averment. This bill 
would be a practical nullification of the patent laws, 
and especially would benefit the Eastern Railroad As- 
sociation. 

Among the petitions presented to Congress is that of 
Mr. William K. Tubman, of Maryland, who sets forth 
in brief, that he brought suit against the Wason Manu- 
facturing Co., of Springfield, Mass., for infringement 
of his letters patent for a railroad car, and that the 
said suit is now pending ; but he finds that instead of 
being met by the Wason Company, he is obliged to 
contend with a corporation called the Eastern Railroad 
Association, which corporation has assumed and is 
maintaining the defense of the suit. This association, 
he says, is a secret combine or conspiracy, composed of 
nearly all the railroads east of Pittsburg, Pa., and it 
has offices in Washington. He says it is organized and 
maintained for oppression and injustice, and for spolia- 
tion for railroad uses, of private property of inventors. 
The petitioner avers that this association is nothing 
less than a permanent conspiracy created In tire in- 
terest of trade and commerce. Its constitution re- 
quires unity of action by all itB members in opposing 
individual patentees. It is organized and operated tor 
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the express purpose of ruining patentees by defeating 
their suits brought against railroad companies for in- 
fringement of patented inventions. 

The petitioner says that an extension of his patent 
is the sole means by which he can obtain relief, inas- 
much as the term of his patent has nearly expired, and 
after its expiration he will be unable to secure injunc- 
tions, nor will he be able to prove profits or damages, 
for the Eastern Railroad Association previous to in- 
fringement closed the market against him, advised 
and bound the infringers not to pay any royalty what- 
ever for the use of his patent, as such payments 
would serve as a measure of damages should your 
petitioner ultimately win his suit in the court of last 
resort. 

That in case an extension as prayed be not recom- 
mended, that the House will direct its committee to 
specify some adequate relief for your petitioner. 

That the House will instruct its committee to report 
whether the President failed to execute the law by 
refusing to order a quo warranto proceeding to be 
instituted against the Eastern Railroad Association, as 
petitioned on August 12, 1890. 

That a select committee be created to investigate 
the Eastern Railroad Association, and that means be 
adopted to destroy this conspiracy. 

That the patent act may be so amended as to secure 
proper relief where the present rule regarding profits 
or damages is inoperative or insufficient. 

That the patent act may be further amended so as 
to make wanton infringement a criminal act, as under 
the new patent law of Germany. 

That the patent act may also be amended by pro- 
viding that wanton infringers shall not be permitted 
to give bond and continue the infringement. 

Legislation is certainly needed to put a stop to com- 
binations formed like the Eastern Association, for the 
express purpose of nullifying the privileges granted to 
inventors by Congress. 

» < m » ♦ 

One Hundred miles an Hour by Electricity. 

The latest electrical scheme is for an electrical rail- 
way between Chicago and St. Louis. The following is 
from the prospectus of the Chicago & St. Louis Elec- 
tric Railroad Co., working under the patents of Dr. 
Wellington Adams : 

The proposed road will be operated from one cen- 
tral station, located at the mouth of a coal mine some- 
where near the center of the road. The railway com- 
pany will operate this mine by means of electric min- 
ing locomotives, electric drills, electric cutters, and 
electric lights, which will greatly cheapen the present 
cost of the ordinary system of mining coal. The possi- 
bility and economy of this method of mining has al- 
ready been established beyond dispute. The company 
will sell the good coal that it mines at a handsome 
profit, and use only the waste dust or slack to run 
the engines which develop the power for operating 
the mine and road, in connection with its distributing 
system of light and power for consumers along the 
line of the road. At the present time, such dust and 
slack is not only valueless, but has to be hauled away 
at the expense of the mining company. The road will 
he divided up into twenty-five sections of ten miles 
each, which will constitute a complete block system, 
making it impossible for any two cars to run at a high 
speed upon any single section at the same time, thus 
making collisions impossible. There will be a com- 
plete block signaling system by means of incandescent 
electric lights, with telephonic communication between 
cars upon the same section, whether running or stand- 
ing stilL The road will be illuminated by incandes- 
cent electric lamps for one mile ahead and one mile 
behind every car while running. It will be built in a 
practically straight line, and as far as possible will 
avoid grade crossings of other roads. At all grade 
crossings, whether wagon or railroad, a red electric 
light will be displayed and an electric bell rung for 
two minutes before it is time for the train to pass. It 
is intended to ultimately construct four tracks, two 
outside tracks for local traffic and high class freight, 
while the two inner tracks will be used exclusively for 
through passenger traffic, mail and high class express. 
The through cars will not stop anywhere between the 
two terminal cities between which they run. Spurs or 
branches will be run, connecting the large cities along 
the line of the road with the main through tracks, and 
from these cities individual through cars will run to 
and from the cities of St. Louis and Chicago without 
stop. Ultimately a street will be run along the sides 
of these tracks, along which dwelling houses and 
stores will be built. On both sides of these avenues 
the land will, ultimately, be laid out in building lots 
one hundred feet front by two hundred feet deep, giv- 
ing an area of half an acre to each lot. These lots will 
be bought by people from town seeking the healthy 
air of the country and pleasant homes within quick 
and cleanly access of the city. Back of them, they 
will have the open farm lands, and in front of them 
the boulevard with the electric railway, telephone and 
electric light; practically uniting Washington Ave., 
St. Louis, with Michigan Ave., Chicago, by one grand 
electric highway or boulevard, along which the fanner 



may secure electric light and power for pumping, 
plowing, thrashing, chopping and mixing fodder, 
shelling and grinding corn, and harvesting at night in 
case of emergency ; and the rural resident may secure 
electric lights for the illumination of his dwelling, and 
electricity for heating and cooking, and electric power 
for domestic purposes. Along this road there will 
ultimately be a constant stream of travel. The popu- 
lation will be scattered out into the country, and the 
centers of trade and business relieved of their surplus, 
leaving more room for business establishments near 
the great centers of trade, taking out of the great 
bustle and crowd of the city those who are not im- 
mediately engaged in trade, and leaving room for 
those who are. The result will be of incalculable 
benefit to the whole population and land holders 
throughout the district through which the proposed 
road will traverse. It will bring into use and market 
a large amount of real estate hitherto of but little 
value. 

Either of the three routes which this road proposes 
to take between St. Louis and Chicago will be at least 
thirty-three miles shorter than the shortest of the ex- 
isting steam routes. The standard schedule time of 
all through cars will be one hundred miles per hour. 
The trip from St. Louis to Chicago can, therefore, be 
made in from two and a half to three hours. It will 
be unnecessary to travel at night, therefore no through 
passenger cars will be run after 9 o'clock P. M., the 
tracks being reserved at night for high class freight, 
express, and mail. This does away with the necessity 
of running Pullman cars, and the expense to the com- 
pany attendant thereon, as well as to the traveling 
public. No man will care about traveling at night 
when he can travel in the day time over a cleanly road 
which will land him so quickly at his destination. 
Farmers along the line can build cheap side switches 
with light rails which will enable cars to be run direct- 
ly to the doors of their barns and granaries, to facili- 
tate the transportation of the produce of their land, 
thus rendering them largely independent of the condi- 
tion of the ordinary wagon roads, which, by the way, 
have become very poor through neglect since the inau- 
guration of the railroad system. Thus will the large 
markets of St. Louis and Chicago be practically at the 
door of every farmer throughout this district, for the 
sale of his perishable produce. The moment the pro- 
posed road is completed and put in operation, all lands 
throughout the district traversed by the road will be 
increased in value from one to two hundred per cent, 
and ultimately, and that at a day not very far distant, 
the land immediately contiguous to the road will be 
selling by the front foot instead of, as at present, by 
the acre, with very little demand for even this. 

It will, of course, be to the highest interest of this 
company to build this road and get it in operation in 
time for the World's Fair, so as to secure the immense 
traffic incident thereto. It is entirely practicable, says 
the prospectus, to build such a road within the time 
allotted. Steam roads of a much more difficult char- 
acter have been built much more rapidly: for instance, 
the Texas and Pacific Extension was built a distance of 
615 miles in twenty-two months; four hundred miles of 
which was through a region entirely destitute of rail- 
roads and even of population, the cattle men at that 
time having failed even to penetrate the greater por- 
tion with their herds. The country was of a rough and 
hilly character, many summits being as high as three 
and four thousand feet, with such modifications of 
climate as to make a trip across the country a series of 
continual surprises. For a great portion of the road a 
rate of two miles for every working day was main- 
tained for several months. Ties, fuel, and bridge 
timber had to be transported from East Texas, a dis- 
tance of from four to six hundred miles; rails from 
Pennsylvania, seventeen hundred miles ; and water 
from wherever it could be gotten along the line. The 
present proposed road will have none of these difficul- 
ties to contend with. It will have a practically level 
country over which to build its road, which will be 
crossed at intervals by steam roads which can be util- 
ized for the transportation of its materials. An inter- 
esting fact may be stated in this connection, that con- 
tracts can be made for the delivery of rails for the 
entire road within six weeks from the day of giving the 
order. 

The electric carriage or car that will be run upon this 
proposed electric road is a long, low, compact, light 
but strong car, having two pairs of driving wheels, 
each of which are driven by a separate and distinct 
electric motor. The whole weight of the car with its 
passengers, and of the two electric motors, comes upon 
these two pairs of driving wheels, and is, therefore, all 
available for traction or adhesion between the rails and 
the wheels, througn the agency of which the car is 
propelled. The top of the car stands only nine feet 
from the rail, which is three feet lower than the ordi- 
nary street car. This brings the center of gravity very 
low and near to the track, which decreases immensely 
the danger of jumping the track. It has a wedge- 
shaped nose or front for cutting the air, which has the 
effect of decreasing the air resistance and of helping 
to keep the car dowD upon the track. The motor man 



stands immediately back of this wedge-shaped front, 
and between his department and the rear wheels is the 
compartment for the accommodation of passengers. In 
the rear of this is a separate compartment for mail and 
high class express. The driving wheels are six feet in 
diameter, and are capable of making five hundred re- 
volutions in one minute. The weight of the entire car 
with its motors is but ten tons. It may be inter- 
esting in this connection to state that a steam loco- 
motive to make the same speed, if it were practicable, 
would have to weigh in the neighborhood of one hun- 
dred tons, and the present locomotive weighs from 
sixty to ninety tons. These electric carriages or cars 
will be illuminated and heated by electricity, and will 
contain all the modern appointments for the comfort 
of passengers. There will be no conductors and no 
brakemen. It will be possible to stop the car within 
half a mile by means of the motors themselves and 
auxiliary electric brakes. 

«< • >» 

Formulas for Making Different Colored Photo- 
graphic Prints. 

Mr. A. Lizzard, in Anthony's Bulletin, gives a trans- 
lation from a French work on the different processes 
for producing prints in various colors. 

" Process with nitrates of uranium and copper." By 
means of this process, which is as rapid as that of the 
salts of silver, prints of a brown tone are obtained 
very warm, very agreeable and of an artistic stamp. 

The sensitizing bath is composed of : 

A. 

Nitrate of uranium 23 grammes. 

Distilled water 80 cubic cm. 

B. 

Nitrate of copper 7 grammes. 

Distilled water 80 cubic cm. 

Mix these two solutions in a tray and immerse in it 
the gelatine sized paper, for about two minutes ; then 
dry it in the dark. The paper thus prepared will keep 
for a considerable length of time, and it becomes also 
very leathery. The exposure to the sun requires not 
longer than ten minutes, a weak image showing in the 
printing frame. It is then developed by immersing in 
a solution of 

Yellow prussiate of potash 16 grammes. 

Distilled water 700 cubic cm. 

The image will instantly appear with a rich red 
brown tone, with metallic reflection and bronzed. 
When the immersion has been sufficient, the image 
will appear with a nearly equal intensity on both 
sides, because it is in the body of the paper. By this 
means very fine transparent pictures are easily ob- 
tained. As soon as the print reaches the desired tone, 
wash it in pure water until the whites have become 
clear and pure, and all soluble salts eliminated ; then 
hang it up to dry. No other fixing will be necessary. 

In place of the yellow prussiate bath, if one is used 
composed of 2 parts chloride of platinum to 100 parts 
water, the prints will be a beautiful black 

In the same book is given a " process with nitrate of 

silver and uranium " which promises very fine results. 

Float a sheet of paper on a sensitizing bath composed 

of the following : 

A. 

Nitrate of uranium 60 grammes. 

Distilled water 50 cubic cm. 

B. 

Nitrate of silver 8 grammes. 

Distilled water 50 cubic cm. 

Mix the two solutions, float the paper for two or 
three minutes and hang it up to dry in a dark room. 
Expose it under the negative and immerse in a bath 
composed of 

Proto-sulphate of iron 16 grammes. 

Tartaric acid ', 8 " 

Sulphuric acid a few drops. 

Distilled water 200 cubic cm. 

The development is very rapid and the print is fixed 
by washing in pure or rain water. The sensitiveness 
of this paper is so great that in diffused light a print is 
visible and black in eighteen seconds, and in half an 
hour before a kerosene light of moderate size at 5 
inches distant from the flame. The process is very 
simple, and the chemicals of the ordinary kind to be 
found in every well conducted dark room. 



Flreprooflng Receipts. 
Prizes were awarded for the following finishing pro- 
cesses for flreprooflng, respectively diminishing the 
combustibility of tissues, curtain materials, and the- 
atrical scenery. For light tissues: 16 pounds ammonium 
sulphate, 5 pounds ammonium carbonate, 4 pounds 
borax, 6 pounds boric acid, 4 poun<?s starch, or 1 pound 
dextrine, or 1 pound gelatine, and 25 gallons water 
mixed together, heated to 86° F., and the material im- 
pregnated with the mixture, and then calendered as 
usual. One quart of the mixture, costing about three- 
pence or fourpence, is enough to impregnate 15 yards 
of material. For curtain materials, theatrical decora- 
tions, wood, furniture . 30 pounds ammonium chloride 
are mixed with so much floated chalk as to give the 
mass consistency ; it is then heated from 125 to 140° F., 
and the material given one or two coats of it by means 
of a brush. A pound of it is sufficient to cover five 
square yards. 
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AN IMPROVED PROPELLER BLADE. 
This improvement is based upon the assumption 
that from the end of the blade toward the hub only 
one-haif or three-fourths of the outer portion is the real 
working part, water being forced inward and becom- 
ing, dead near the hub requiring more or less power to 
churn it. By this improvement the dead water is 
allowed to pass away as soon as it becomes so. The 
invention forms the subject of a patent issued to Mr. 

Daniel H. "Welch, of 
Astoria, Oregon. The 
propeller blade is 
mounted obliquely 
upon a flat rectangu- 
lar base piece, hav- 
ing bolt holes by 
which it is secured 
to the hub of the 
propeller, and there 
is an oblique water 
passage through the 
base end of the act- 
ing portion of the 
blade, the walls of 
tne passage forming 
acting or propelling 
extensions of the 
main or outer acting 
surfaces of the blade, 
when it is set ang- 
ling on its hub or 
shaft. The smaller 
figure shows a plan 
or edge view of the 
blade, any number of blades being arranged in an 
jingling manner, as in other screw propellers, around 
the shaft or hub of the propeller. By this construc- 
tion it is claimed that the dead water will pass away 
more freely than is possible with a wheel of any other 
design, the wheel also requiring less power to operate 
it, and, if properly made, it is designed to be stronger, 
not to shake the boat as much, and be easier on the 
rest of the machinery. It can be made solid or as a 
sectional wheel. 
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WELCH'S PROPELLER BLADE. 



Iron Aluminum Alloys. 

The advantages of an addition of aluminum to fluid 
iron are important. With moderate care absolutely 
pure and solid castings can be obtained capable of re- 
ceiving a high polish. An addition of aluminum is es- 
pecially to be recommended for the manufacture of 
steam cylinders, engine castings, press cylinders, and 
generally for castings which are to be subjected to a 
high pressure. A few hints will serve to show how 
aluminum is best alloyed with. iron. As aluminum only 
lends itself with difficult}- to combination with iron, it 
is not immediately to be introduced in the ladle which is 
to be poured into the mould ; a smaller ladle is selected, 
in which is placed the heated aluminum ; somewhat 
fluid iron is brought from the furnace, poured in the 
ladle, and stirred until the aluminum iron compound 
begins to stiffen. The iron intended to be cast is now 
let out of the furnace into the ladle intended for it, the 
aluminum iron mixture is poured in, the lot being in 
timately mixed. The molten metal should not be 
poured into the mould too quickly, as it does not so- 
lidify so rapidly as ordinary iron. Aluminum iron in 
the fluid condition is very active; small globules are 
formed, which gradually extend to the edge of the 
ladle, where they disappear. At first the iron is of a 
milk-white color ; then it becomes orange-yellow, and 
forms a thin film on the top. When 
this moment has arrived, the film 
is removed and casting is proceeded 
with, care being taken that the 
mould is always kept full. For 100 
kilogrammes the proportion of alu- 
minum recommended is 800 gram- 
mes. Cost can be no drawback in 
view of the present cheapness of 
aluminum, particularly when it is 
considered with how much greater 
certainty clean castings can be 
obtained. Aluminum improves cast 
iron as phosphorus improves tom- 
bac and brass, the thin fluid is 
increased, and the oxide separated. 
— Metallarbeiter. 



AS AUTOMATIC • BOILER FEED. 
A patent has recently been granted to John R. 
Hanlon, of Pennington, N. J., for an automatic feed 
water apparatus, by the use of which a regular supply 
of water to low pressure steam boilers is at all times 
automatically secured. The operation of this appar- 
atus is based upon the principle of water seeking its 
level. 

The arrangement consists of a tank furnished with 
two valves ; one, an automatic float valve connected 
with the water mam and regulating the supply of 
water to the tank, while another small float valve is 
fastened to the bottom of the tank and connected 
therefrom directly with the boiler. This last men- 
tioned valve is governed by the flow of water into the 
the boiler and by steam pressure from the boiler. 
When the steam pressure is off or very low and the 
height of the water in the boiler is below the pre- 
established level, the water in the tank, seeking its 
proper level in the boiler, forces the valve from its seat 
and the flow into the boiler begins. The supply valve 
maintaining the same level of water in the tank, the 
flow from this valve in the bottom of the tank will 
continue until there is a corresponding level of the 
water in the boiler. When this point is reached, the 
downward pressure upon the valve ceases and the 
valve in virtue of its floating quality is lifted against 
its seat and closed, thus preventing the possibility of 
backward pressure from the boiler forcing the water 
back into the tank ; in fact, the stronger the pressure, 
the tighter this valve binds to its seat. One form of 
this valve is shown in the detail sketch. 

A fine wire gauze screen connected to the inlet valve 
prevents foreign matter from entering the tank from 
the main, while another similar screen attached below 
the float valve in the bottom of the tank prevents any- 
thing in the way of scale from the boiler reaching this 
valve. Thus the possibility of this valve becoming 
clogged is the least possible ; in fact, practically remov- 
ed. The pipe connecting the apparatus with the boiler 

enters the boiler 10 or 12 in. 
say, below the established 
level. Thus, even assum- 
ing the remote contingency 
of the drop valve becoming 
accidentally stopped and 
prevented from closing 
tightly, yet the water could 
not be forced from the 
boiler below this point of 
connection. That is, it is 
impossible for the boiler to 
be emptied through any 
accident to the apparatus. 
The arm of the float of 
the inlet valve is sectional, 
the two parts being regu- 
lated by a thumb screw. 
The tank is fastened to the wall of the boiler room ap- 
proximately at the height desired for the water level in 
the boiler, and the height can be accurately fixed by 
simply loosening this thumb screw and turning the 
arm of the float up or down ; up to lift the level and 
down to lower it, and then retightening this screw. In 
other words, you can adjust the level of the water in 
the boiler by a very simple method. 

A check valve attached below the escape valve of the 
boiler admits the atmosphere over the surface of water 
in the boiler when the steam pressure is removed. 
Thus is destroyed any tendency to form a vacuum over 
the surface of water in the boiler. Consequently, the 




pressure upon the water in the tank and boiler being 
equalized, the water is enabled to attain a correspond- 
ing level in each. 
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AN IMPROVED COAL MINING MACHINE. 
The macnine shown in the illustration, for cut ting 
coal in coal mining, is designed to be operated by an 
electric or other motor placed on the machine, the lat- 
ter being advanced by hand or power as the cutting 
goes on, until the body of the coal to be detached is 
undermined. The improvement has been patented by 
Mr. James Taylor, of Edwards, 111. A stationary frame 
is secured to any suitable fixed support, and two for- 
wardly-extending arms are pivoted to the frame, the 




TAYLOR'S COAL MINING MACHINE. 

cutting wheel being journaled between the free ends 
of the arms. The cutters in the rim of the wheel are 
removable, their shanks extending through the rim 
and receiving nuts. On the upper face of the cutting 
wheel is a toothed rim, engaged by a bevel pinion on 
a shaft journaled in bearings on the upper pivoted 
arm, this shaft also having a spur wheel for receiving 
power from an electric or other motor. On the rear of 
the arm is also a segmental worm wheel, concentric 
with the pivotal bolt, a worm journaled on the frame en- 
gaging the worm wheel. The worm shaft has a bevel 
gear, engaged by a corresponding gear on a short, ver- 
tical shaft, provided with a hand wheel, the shaft also 
having a ratchet wheel, engaged by a pawl. By means 
of the worm and the pawl and ratchet mechanism, the 
cutting wheel is constantly held up to its work. Ow- 
ing to the construction of the arms carrying the cutting 
wheel, the wheel is adapted to cut a groove in the 
body of the coal equal in depth to nearly its own 
diameter. 



Thilaninb. — " This is a new 
modification of lanolin, obtained 
by Liebels by the action of sulphur 
on lanolin, and which is stated to 
be a definite compound. Dr. Sadl- 
feld, of Berlin, has experimented 
with it in his dermatological prac- 
tice, and reports very favorably on 
its action in various affections. It 
gives rise to no irritation and allays 
all itching, and is said to be destin- 
ed to supersede Hebra's ointment 
in dermatological work."— Br. Col. 
Drug. 




Seed Growth Promoted by Electricity. 

Dr. James Leicester, of the Merchant Venturers' 
Technical School, Bristol, has been studying the 
growth of seeds in what may be described as electrified 
earth. The Chemical News says : A box about 3 ft. 
long and %% ft. wide was filled with soil, and near 
each end two metal plates, one of zinc, the other of 
copper, each about one square foot in size, were im- 
mersed, and were united outside by a copper wire. It 
is evident that by slow chemical action on the zinc a 
current will pass through the earth toward the copper, 
and returning by the outside copper wire will form 
about the simplest of simple cells. Various seeds were 
sown in the earth between the plates, and in every case 
it was found that the seeds grew much quicker than 
they did when the plates were absent. Similar and 
even more definite experiments were made with glass 
tanks, some with and some without the metal plates. 
All of them were filled with the same earth, and were 
treated with the same quantities 
of water. In one typical instance 
the result is thus stated : " In the 
case of hemp seed, it was fully an 
inch above the surface before there 
was any sign of it in the ordinary 
vessels." The experiments were 
varied in several ways, but always 
with substantially identical results. 
It was found that if the soil was 
watered with a little very dilute 
acetic acid, the growth of the seeds 
was much quicker when the metal 
plates were present, whereas with- 
out them no difference was noticed. 



HANLON'S AUTOMATIC WATER FEEDER FOR LOw PRESSURE STEAM BOILERS. 



If you take a good conductor like 
copper, and run the temperature 
down, its resistance almost disap- 
pears at very low temperatures ; 
hundreds of degrees below zero cop- 
per is almost a perfect conductor. 
If you heat it up, it becomes more 
and more resisting. Let us take 
glass — a good insulator — or any in- 
sulating material, and run its tem- 
perature up, it loses its insulating 
power, and if we run it up until it 
gets to red heat, it approaches a 
conductor ; so that all substances 
are conductors when they are hot 
enough.— Prof. Thompson. 
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AN IMPROVED RAILROAD SIGNAL. 
.1 signal designed to give a positive alarm to the en- 
leer on the locomotive when his train approaches an 
3n switch or drawbridge, or a semaphore set at 
anger," has been patented by Mr. James 8. Par- 
ser, of Woodstock, Ontario, Canada, and is shown 
ft accompanying illustration. Prom the top of 
p erected along the track, at conve- 
niei. istances apart on each side of the 
ordinary danger signal, wings or arms 
are made to project toward the line when 
there is danger ahead, and operate a 
swinging bracket on the locomotive, by 
which a bell is rung inside the cab, the 
wings being held parallel with the line 
when the road is clear. Each wing forms 
part of a slotted extension bar adjustably 
secured to the top of a double sprocket 
wheel journaled in a forked bracket ad- 
justably attached to the top of the post, 
as shown in Fig. 3, a sheet iron cover pro- 
tecting their parts from snow, ice, etc. 
On the main shaft of the switch, near the 
top, a similar sprocket wheel is mounted 
upon it and connected with the others in 
the series by a wire rope or cable. At the 
lower end of the switch shaft is a gear 
wheel meshing with a gear pinion on the 
countershaft connected with the switch 
bar, which is operated by a handle. That 
the wire connecting rope may be held 
taut at all times, without being affected 
by changes in the temperature, an auto- 
matic take-up turn buckle is provided, 
as shown in Pig. 4, by which compensa- 
tion is made for expansion and contrac- 
tion. Swing brackets journaled at the 
top of the cab on each side have extension pieces nor- 
mally extending outward at right angles, and held in 
such position by spiral springs connected with a corru- 
gated eccentric plate, as shown in Fig. 2. Sliding rods 
held in brackets on the interior top of the cab have 
their outer ends held against the corrugated edges of 
the eccentric plate by springs, and hinged to each rod 
is a hammer lever adapted to strike an alarm upon a 
bell. The extension wings being positively held to- 
ward the track, at about right angles, whenever a 
switch or drawbridge is open, or a semaphore at 
" danger," the extension piece of the swinging bracket 
on the approaching locomotive in such case strikes the 
wings and causes the alarm to be sounded in the cab, 
the bracket swinging backward sufficiently to allow it 
to pass the wing. In using this device upon a curve, it 
is designed to have a shaft on each post extending 
downward to within three feet from the ground, made 
triangular in cross section at its lower end, wrenches 
to fit this shape being then 
carried upon the train, so 
that when a train might 
be delayed at or near a 
curve, the signal might be 
set by a train hand from 
the nearest post, without 
the necessity of going back 
a half mile or so to signal, 
in the ordinary way, a train 
that may be following. 



that stood near water ditches on hillsides. The ground 
thrown over in terracing gives depth of loosened soil 
that makes a rapid and healthy growth of tree and 
fruit, that it is thought fully compensates for the cost 
ot the work. The terracing gives picturesque beauty 
to the country, of the highest order known to practical 
horticulture, thereby creating a value beyond intrinsic 




PARMENTER'S RAILROAD SIGNAL. 

comparison. Newcastle, with an altitude of 1,356 ft., 
is in a direct line six miles northeast from Rocklin — 
altitude 349 ft., Loomis and Penryn being between 
the two places, and all on the line of the Central 
Pacific Railroad, the land rising at the rate of over 100 
ft. to the mile. Sacramento can be seen from each of 
these towns, and is distant from Rocklin twenty-two 
miles. 

A ridge of land beginning at Newcastle runs west 
some two or three miles, when it curves toward the 
south for several miles, abruptly terminating west of 
Rocklin, and very near the town. A large portion of 
the land lying north and west of Rocklin, Loomis, and 
Penryn, between the top of the ridge and the railroad, 
belongs to the individual members of the Placer 
County Citrus Colony. The sides of this ridge are 
being terraced by their owners and planted to oranges, 
from plans made by me, and the work in part has been 
done under my supervision. In the spring of 1888 the 




TERRACING IN THE 
FOOTHILLS. 

There is a strip of coun- 
try on the east and north 
of the San Joaquin and 
Sacramento valleys that 
extends their entire length, 
known as the "thermal 
belt." It lies in the first 
foothill lands that rise out 
of the valleys, and is only 
a few miles in width. 
There is less frost here 
than in the valleys ; and 
above, the cold steadily 
increases until the summit 
of the Sierras is reached. 
In this region a great va- 
riety of fruit can be grown 
of superior quality. 

Many of the hillsides, 
however, are too steep to 
be planted to orchards in 
the ordinary manner, but 
during the last few years 
some of them have been 
terraced and planted to 
oranges and early peaches 




with results that are highly satisfactory. Both the 
fruits require abundant water, but the land on which 
the trees are grown must have perfect drainage. They 
will then produce fruit large in size, and in great 
quantity, and it will ripen earlier than where less 
water can be used, as I have noticed for some years the 
finest fruit and the first to ripen was always from trees 



HILL TERRACES, CALIFORNIA. 

work was begun on a spur of land projecting from the 
ridge, containing ten acres. This lies west from Pen- 
ryn two and a half miles, northwest from Loomis 
equally distant, and in plain view from either place. 
Near the base of this hill, and at the point of central 



Colony Club. Beginning just below this house, I 
built a zigzag avenue up the center of the spur to the 
top, on a regular grade of twenty inches to the rod. 
This makes an easy carriage road, the steepness of the 
hill being overcome by the continuous curving. After 
the terraces were made, I paved the gutters on the 
upper sides of the avenue, changing to the opposite 
side at each curve. Pipes were laid across 
the road as the gutter changed sides, four 
inch pipe being used on the upper turn, 
increasing to eight inch pipe at the lower 
crossing, as in a rainfall the water is 
greater in quantity at the base than at 
the top of the terraces. From the highest 
part of this spur that was to be planted 
I began the terraces on each side of the 
avenue, the first being only a few rods in 
length, increasing with each terrace until 
the base was reached. The terraces 
terminate at the side of the avenue, and 
have a grade of two and a half inches to 
the rod for the running of water in irri- 
gating. The terrace step was made level, 
with a bank slope of 45 degrees, varying 
according to the steepness of the hillside. 
The width of the terraces as measured 
on the slope was about 25 ft. on an 
average, but only from 12 ft. to 20 ft. was 
the width of the level part. Sidehill 
plows were used in making the terraces, 
and they were run back and forth until 
the work was nearly done, when it was 
finished with shovels, some dirt having to 
be taken from high points to low places 
in wheelbarrows. Recent experience, 
however, has made me familiar with an 
implement called a "V," which, following 
the plow, does the leveling much more cheaply. This 
implement should be made especially for this work, 
which I cannot describe in this article. The trees were 
planted eighteen feet apart in the row, and near the 
edge of the terrace, that they might stand centrally 
over the greatest depth of loosened soil. 

Orange trees in this section should be planted in 
March, that they may become well rooted before sum- 
mer, when the heat is liable to check their growth if 
planted late. Since planting this orchard I have been 
nearly all the time in Southern California, and have 
frequently visited the orchards of Riverside, Pomona, 
and Redlands, and I find the trees on these terraces 
are as large, as vigorous, as healthy, and as uniform 
in size, as any in the favored sections of the South, 
that are of the same age and were of the same size 
when planted. 

Among the visitors to this orchard when first planted 
were some English gentlemen. They were so impressed 

with the picturesque 
beauty of the place and 
the surrounding country, 
that they purchased land 
adjoining, and in the 
spring of 1890 began to ter- 
race and plant the hillside 
south of the terrace plant- 
ed in 1888. Continuing last 
spring, they now have 
nearly one mile in length 
of the hill slope terraced 
and planted, and many 
more acres are to be plant- 
ed in the neighborhood 
during the coming season. 
These terraces are irri- 
gated by several lines of 
pipes laid from the top 
running down the face of 
the hill to the bottom. The 
distance between these 
lines of pipe is 330 ft. The 
pipes are laid under the 
ground, with faucets at- 
tached and coming to the 
surface, just at the base of 
each bank. Each terrace 
can thus be supplied with 
water by the opening of 
a faucet, and the trees can 
be irrigated for a distance 
of 330 ft., when another 
line of pipe is reached, 
this continuing along the 
entire length of the 
orchard. Near the center 
of this planted tract is an 
avenue that runs diago- 
nally over the face of the 
ridge to Clover Valley. I have made a paved gutter 
on the upper side of this avenue, into which runs all 
surplus water when irrigating, and all that may ac- 
cumulate on the terraces from heavy rains. A deep 
furrow is plowed at the base of each terrace to conduct 



approach, is a cottage house, neatly built of split this water to the gutter. 



granite, that is now being used as a club house, for the 



Many Englishmen have already located here, some 
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of whom are gentlemen of abundant means, who have 
brought their families, have built substantial houses, 
and have come to stay. Others have purchased land 
which they are having improved, and will come them- 
selves as soon as they can arrange to leave their pres- 
ent callings. With their national thrift, they prefer to 
have their country homes where a good income can bo 
derived from their investment, rather than have their 
country residences in some suburban town of San 
Francisco, where no income is ever expected, as in the 
Oakland or Santa Cruz highlands that overlook the 
towns, as the foothills here overlook the valley and 
the capital city of Sacramento. 

These terraces, as they lie on the face of the curv- 
ing ridge that encircles the sloping valley, are like 
" pictures hung on the wall " to travelers on the Cen- 
tral Pacific Railroad as they pass through the towns of 
Penryn, Loomis, and Rocklin, and to the people who 
live in the vicinity ihey are a constant source of plea- 
sure. Whon the face of this ridge from the Newcastle 
line to Rocklin becomes converted into terraced orange 
orchards, as the owners purpose doing in a few years, 
and when the trees attain good size, and come into 
bearing, they will present scenes of unique beauty un- 
equaled by anything similar in the country. — P. W. 
Butler, in Rural Press. 



make the name a fixture to the building and the pro- 
perty of the landlord upon the expiration of the lease. 
One may consent to the employment of his name as 
that of a place of refreshment, but if such consent be 
purely gratuitous he may withdraw it at pleasure, par- 
ticularly if such name be his surname, it being personal 
to the proprietor and not an element of good will of 
the business. 

-: «lll» 

A FLOUB OB KITCHEN CABINET. 
The cabinet shown in the illustration is designed to 
present a neat appearance, and afford ample ventila- 
tion to the flour or other materials in the bins. It has 
been patented by Mr. Albert A. Tinker, of Madison, 
Wis. The front opening of the flour compartment is 
closed by an inclined hinge cover, and pivoted to the 



Transmission of Power by Compressed Air. 

Compressed air is, perhaps, the chief rival of electri- 
cal transmission. It.is at present used chiefly in mines, 
where it is still a very successful rival of electricity, but 
from present appearances it is likely that it will gradu- 
ally be replaced by the latter method. In Paris there 
is a large central station for the distribution of com- 
pressed air, and it seems to be in successful operation. 
It does not appear, however, that the advantages over 
electrical transmission are so great that it will not soon 
be replaced by electricity. Its introduction is not 
making the rapid strides that the introduction of elec- 
tricity is now making. Its efficiency as compared with 
electricity will be shown very well at the Niagara 
Falls power plant, where I understand a compressed 
air system is to be introduced in competition with 
electricity. From a paper by Professor Unwin it 
appears that the transmission of power by compressed 
air is practical to a distance of at least 20 miles. It 
seems that 10,000 horse power can be transmitted to a 
distance of 20 miles in a 30-inch main at 132"3 pounds 
per square inch with a loss of pressure of only 12 per 
cent. The efficiency of such a plant is said to be 40 to 
50 per cent if the air is used cold, and 59 to 73 per cent 
if the air is reheated. The relative efficiencies in per 
cent for different distances of several systems is as 

follows : 

Efficiency in per cent. 



Distance 






Wire 


in Miles. 


Hydraulic. 


Pneumatic. 


Rope 
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50 


43 
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26 


43 


21 


13 


18 


39 


11 



The most usual and extended method of transmit- 
ting power, if so it may be called, is that of transport- 
ing the coal itself from the mines in the manufacturing 
cities. The efficiency in engineering terms in Phila- 
delphia, which is not far from the coal regions, is only 
50 per cent. Carl Hering. 



Good Will— Trade Name. 

The following rulings regarding the important sub- 
jects of good will and trade name were made by the 
Supreme Court of Louisiana, in the case of Vonderbank 
VS. Schmidt, viz.: 

1. Good will is the favor which the management of a 
business wins from the public and the probability that 
old customers will continue their patronage and to re- 
sort to the old place. 

2. It may be said to consist of those intangible ad- 
vantages or incidents which are impersonal, so far as 
the vendor is concerned, and attach to the thing con- 
veyed. When it consists in the advantage of location 
it follows an assignment of the lease of the location, 
and if not assigned it passes to the lessee of the pro- 
perty at the termination of the lease. 

3. A trade mark has no separate existence, but owes 
its existence to the fact that it is actually affixed to a 
vendible commodity, whereas a trade name, or a fic- 
titious name, may be considered as a quasi-trade mark, 
a mere property which is somewhat allied to good 
will. 

4. The only restraint the grant of good will imposes 
upon the grantor is to prevent his subsequent employ- 
ment of his name so as to deceive and mislead the 
public. 

5. A surname may become impersonal when attached 
to an article of manufacture, and become the name by 
which such article is known in the market ; and, in 
case of sale of the right to manufacture the name passes 
also, though it does not pass as good will, but as a trade 
mark. 

6. By giving a particular name to a building, as a 
sign to the hotel business, a tenant does not thereby 




TINKER'S FI0UB CABINET. 

framing is a moulding board, adapted to be swung up 
in front of the cover, as shown in the sectional view. 
When the moulding board or leaf is tilted, any flour 
on it may be readily scraped off into a drawer below. 
The rearward movement of this drawer is limited, an 
air passage being left behind it so that air may freely 
circulate, the door of the lower compartment being pro- 
vided with wire gauze. 



mercury, and to get rid of it some trouble is requir 
The bubbles may be fished out with a wire. By 
verting the tube in mercury they may be made 
coalesce into a large bubble ; or the mercury maj 
boiled. In the present case, if any bubbles coller 
the large tube, they may easily be drawn out v 
glass rod or iron wire before inserting the cor 
the subsequent filling, as there is no agitation *e 
mercury, a perfect integral column is obtained. 

As its disadvantage, the liability to leakage of the 
joint between the tubes should be mentioned. This is 
to be guarded against by using a very soft and perfect- 
ly fitting cork. 



A LECTURE BAROMETER. 

T. O'CONOR SLOANE, PH.D. 

A simple form of barometer is illustrated for ex- 
hibiting the principle of the instrument in lectures 
or before audiences. The object is to have a large air 
chamber, so that it can be readily seen at]a distance, 
yet to avoid the necessity of using very large amounts 
of mercury. It also is comparatively portable, as the 
tubes composing it are much shorter than the baro- 
metric column. 

Two tubes and a perforated rubber cork comprise 
the recipient of the barometric column. The upper 
tube may be half or three-quarters of an inch in in- 
ternal diameter, resembling a test tube in general ap- 
pearance, but should be considerably heavier and 
stronger. The lower tube is regular barometric tubing, 
or may be almost capillary in bore. To fill it, the 
tubes being taken apart, the tube of larger diameter is 
filled with mercury nearly to the top, and the cork is 
inserted. This has the effect of expelling a little mer- 
cury through the perforation of the cork. Next the 
smaller tube is pushed into the aperture 
in the cork ; this tube, of course, is open 
at both ends, and, as it is pushed down, 
the mercury rises in it. To avoid the re- 
sistance and pressure which the long 
column of mercury would produce were 
it vertical, it is well, in thrusting this 
tube into its final position, to hold the 
two, as shown in the cut, nearly hori- 
zontal with the lower end of the small 
tube over a recipient, which would natu- 
rally be the mercury cistern. When com- 
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Palladium. 

An experiment, illustrating the remarkable power 
possessed by palladium of occluding hydrogen is de- 
scribed by Prof. Wilm, of St. Petersburg, so says 
Nature, in the current number of the Berichte of the 
German Chemical Society. The experiment is so sim- 
ple, and requires so short a time to exhibit, that it 
would appear to be eminently suitable for lecture 
demonstration. The metallic palladium is employed 
in the finely divided state obtained by heating the 
easily prepared yellow crystals of the compound 
PdOla . 2NH 3 , first in the open air, and subsequently 
for a short time in an atmosphere of hydrogen. A 
small quantity, about four gramtnes in weight, of the 
palladium so obtained is placed in a bulb blown at the 
bend of a U-shaped tube. The extremity of one limb 
of the U-tube is bent round at right angles, and con- 
nected with a wash-bottle containing sulphuric acid, 
which in its turn is connected with a Kipp's apparatus 
generating hydrogen from zinc and dilute sulphuric 
acid. The wash-bottle serves not only to dry the hy- 
drogen, but also to indicate the speed of the current of 
gas. 

The extremity of the other limb of the U-tube is 
narrowed to a capillary, and terminates with a tightly- 
fitting stop cock and jet. In commencing the experi- 
ment, the hydrogen current is started, and then, first 
the metal, and afterward the whole U-tube, is carefully 
heated with . a Bunsen flame in order to remove the 
moisture formed by the action of the hydrogen, under 
the influenee of the palladium, upon the oxygen of the 
air contained in the apparatus. When all the air and 
moisture are thus driven out of the apparatus, an at- 
tempt may be made to ignite the issuing hydrogen at 
the jet above the open stop cock. It will be found, 
however, that even while the metal is hot and the 
stream of hydrogen very rapid, a constantly burning 
flame cannot be maintained at the jet with the stop- 
cock fully open ; instead, a series of somewhat explo- 
sive ignitions and sudden extinctions occur. It is only 
when the stop cock is turned so as to reduce the exit of 
the gas to a minimum that a constantly burning jet can 
be obtained, the hydrogen in contact with the pal- 
ladium being then subjected to a certain amount of 
compression. The palladium is now heated a little 
more strongly, just above bright redness, when it is no 
longer capable of occluding hydrogen, and then the 
lamp is withdrawn, and after a few seconds the stop 
cock closed. The occlusion is then demonstrated in a 
most striking manner, for the stream of hydrogen con- 
tinues to bubble through the sulphuric acid bottle and 
into the U-tube for several minutes with its original 
rapidity, although all exit is prevented by the closing 
of the stop cock. 

At length, however, the occlusion diminishes, and 
the stream of hydrogen gradually becomes slower and 
slower, .until it entirely ceases, the palladium having 
regained the temperature of the room, and becomes 
saturated with hydrogen at this temperature. If now 
the stop cock is opened, and the metal again heated, 
upon applying a flame to the jet, the issuing hydrogen 
evolved from the palladium takes fire, and burns with 
a tall flame which remains constant for some minutes, 
then, as the hydrogen stored in the palladium becomes 
exhausted, diminishes in size, and finally disappears. 
The moment the flame is removed occlusion instantly 
commences again, and the experiment may be repeated 
any number of times with undiminished effect. 



A LECTTTBE BAROMETER. 

pletely filled, the finger is placed over the end of the 
lower tube and the whole system is inverted in mer- 
cury, as in the manipulation of the ordinary barome- 
ter tube ; the finger is removed and the mercury settles 
down to the proper height. 

As regards their lengths, the upper tube may be 8 in. 
or 10 in. long and the lower one about 24 in. Owing 
to the large volume of mercury employed, it settles 
down slowly to its position, the long almost capillary 
lower tube acting as a damper upon its motion exactly 
as in the ordinary sea barometer. 

The advantages of this method of filling are that 
air can be so readily excluded. When a barometer is 
filled from the top, air is always carried in with the 



Torpedo Depot Sblp. 

The French government is about to construct one 
after designs which have been prepared by M. J. C. 
Duplaa-Lahitte, of the Corps du Genie's Maritime. 
The vessel, which is to be named the Foudre, will be 
370 feet 6 inches long and 51 feet 3 inches broad, and at 
a mean draught of 20 feet will displace 5,970 tons of 
water. Engines of 11,400 aggregate H. P. will drive 
twin-screws and give an extreme speed of 19 knots. 
The armament will consist of eight 3 '9 inch, four 2"5 
inch, and four 1*8 inch, quick firing Canet guns, and 
five torpedo ejectors ; and she will carry ten torpedo 
boats, corresponding with ours of the second class, 
which will be hoisted and lowered by means of hy- 
draulic gear. A certain amount of protection will be 
given to the vessel by a steel deck 1% inches thick. 
The Foudre, which will be ready for sea in 1895, will be 
supplied with material and apparatus for the repair of 
torpedoes and torpedo boats and for the construction 
of small craft. 
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Tbe Philosophy <of Vision. 

To the Editor of the Scientific American : 

In your issue of January 16, in answer to the query, 
"What makes the sun and ni jon appear so much larger 
when in the horizon than wii en high up in the sky ?" 
you remark that the atmo sphere then acts as a lens. 
As I have always taken gr mt interest in anything re- 
lating 10 ine 'Si?«t wonderf ul of all the senses — that of 
sight — I will, with your permission, give some reasons 
in your valuable journal for thinking that is not the 
reason for their enlarged appearance. If they are 
magnified by the air at the horizon, then they will sub- 
tend when seen at that point a larger angle when 
measured by a theodolite or any instrument adapted 
to measuring angles. In the absence of costly instru- 
ments, a simple one can be made to show that the en- 
largement is wholly deceptive and not a real magnifi- 
cation. Take a flat stick like a ruler, some two feet long 
or more, and at one end fasten a piece of tin or card 
with a small orifice, say one-eighth inch, placed so as to 
look along the length of the rule ; then, about two feet 
from this peek-hole, place two pins in the wood, just far 
enough apart to take in the moon at the horizon when 
the eye is at the peek-hole. They will be a little less 
than one-half inch apart if two feet from the peek-hole, 
for the apparent diameter of both sun and moon is 
about one-half degree. 

Now, with the same apparatus, look at the moor 
when high in the heavens, and it will be found just as 
large as at the horizon. Why, then, the great apparent 
difference ? To answer this we must consider some of 
the laws and principles of this wonderful sense of vision. 
First, we judge primarily of the size of objects by the 
angle of vision they subtend ; but with a given obiect, 
experience soon shows us that this angle varies inverse- 
ly as the distance, and we learn to make allowance for 
distance when judging of size. Thus the tip of my lit- 
tle finger, when held arm's length from my eye, covers 
up entirely a large dwelling house about one mile dis- 
tant ; but as I look at the house it appears full size, and 
I should never think of calling it as small as my finger 
tip. Why ? Because I learned to unconsciously allow 
for its distance. The same principle is illustrated in 
the answers given to the question, ''How large does the 
moon look to you ? " The answers vary from a tea sau- 
cer to a cart wheel ; but the tip of the little finger when 
held farthest from the eye will more than hide the 
moon, even at the horizon. Yet no one thinks of com- 
paring fair Luna to so small an object as the tip of 
their smallest digit. 

It follows from all these facts that our judgment of 
the size of objects depends very much upon the allow- 
ance we unconsciously make for distance. The hunter 
anxiously looking for game may vainly fire away at a 
supposed coon in a tree, but, failing to bring him down, 
may find that a minute brown insect hanging by its 
web in front of his eye, but supposed to be at a dis- 
tance, was mistaken for a much larger animal and led 
to a vain expenditure of ammunition. This same prin- 
ciple is well illustrated when exhibiting the planets to 
unaccustomed observers through the telescope. I have 
often, when exhibiting Jupiter with a power that would 
magnify it to twice the moon's diameter, therefore to 
four times its size, inquired of the observer, " How large 
does it appear to you ? As large as the moon ? " " Oh 
no, not half ! Why about the size of a dollar." Then I 
would say, " Open your other eye to take in more of the 
heavens, and remember you are not looking into the 
telescope, but through it at the sky ;" and they would in- 
stantly be convinced that it appeared much larger than 
the full moon. I was once walking along a street with 
which I was well acquainted, and saw upon one of the 
neighboring heights a building with a cupola of large 
cylindrical form that I had never noticed before, 
although I had often seen, as I supposed, every struc- 
ture in that neighborhood. Looking more carefully 
and changing my position a little, the supposed cupola 
instantly shrunk into an electric street lamp with its 
metal protecting cylinder, which the supposition of dis- 
tance had magnified into a large cupola. But to return 
to our muttons : the moon when in the horizon is seen 
to be beyond the houses, the trees, the hills, and even 
the huge mountains, and, we unconsciously allowing 
for her great distance, she swells out to an immensely 
greater size than when seen high in the heavens, where 
we have no such convincing proof of her distance. If 
these views are correct, the phenomenon is a subjective 
and not an objective one, or, to put it in more elegant 
Greek, it is all in your eye. R. 8. Bosworth. 

Brownville, Feb. 19, 1892. 



A Problem In Physics. 

To the Editor of the Scientific American 

Consider a cylinder one square foot in area and two 
feet high, with a piston having no weight, but moving 
air tight in the cylinder. Suppose that no heat can es- 
cape from the cylinder, and that the two cubic feet of 
au* are at atmospheric pressure and a temperature of 
60° If we place weights upon the piston, one pound at 
a time, until the total amounts to 2,160 pounds, the pis- 



ton will continue to descend till it has fallen not quite 
one foot. The air in the cylinder will be compressed to 
not quite two atmospheres, and will have a temperature, 
according to the formula in Science, February 19, of 
about 169°. The work performed will be equivalent to 
the fall of 1,080 pounds one foot, and a little calculation 
will show that this amount of work would raise the tem- 
perature almost exactly to that given by the formula. 
It is easy to see that all the heat due to the work of 
compression in this case will be concentrated upon the 
air, if we consider that neither the piston nor the cylin- 
der absorbs any of the heat. If now we should remove 
the weights one by one, it is easy to see that the air in 
expanding would gradually lift the weight on the pis- 
ton, and as the last pound was removed the air would 
return to atmospheric pressure and to a temperature of 
60°. 

Suppose, now, that when the piston had descended 
one foot we had cooled off the compressed air until it 
had reached 60°, then upon expanding, as in the last 
instance, the air would be cooled to about 29° below 
zero, as shown by the formula. This discussion seems 
to be perfectly plain thus far, but now we come to a 
point that is not quite so easy to elucidate. 

Joule, in experimenting upon a practical determina- 
tion of the mechanical equivalent of heat, was obliged 
to immerse his cylinder, into which the air was to be 
compressed, together with the compressing pump, in a 
vessel of water, in order that all the heat developed by 
the work of compression should enter the water bath. 
We then can state at once the proposition : If air when 
compressed is to be raised to the temperature indicated 
by theory, it is very essential that all the heat developed 
in the work of compression, ignoring that due to fric- 
tion, should enter the air. This seems a self-evident 
proposition, but, plain as it is, it is a fact that nearly 
all the errors which have arisen in the various discus- 
sions bearing on this question have come from a neg- 
lect of this very obvious statement. In this experiment 
of Joule's, let us suppose that the compression pump 
had been in one water bath and the cylinder in 
another. Under these conditions the first bath would 
have received the more heat, supposing that the air 
when compressed lost none of its heat in passing from 
the pump to the cylinder. If now the air, in passing 
from the pump to the cylinder, were cooled to the air 
temperature, nearly all the heat due to the work of 
compression would have been either retained in the 
bath around the pump, or would have been lost on the 
passage to the cylinder, and, in consequence, the air in 
the cylinder would have been heated only a very little 
in being crowded to two atmospheres. 

Instead of connecting the pump directly with the 
cylinder, let us take two cylinders of equal size having 
a connecting tube closed at first. Let us compress the 
air in one cylinder to three atmospheres, the air in the 
other being at atmospheric pressure. The air will be 
heated by the compression to about 245°. Now, on con- 
necting the two cylinders, an equilibrium will very 
quickly be established, the air in the first cylinder will 
be very slightly cooled in imparting a velocity to its 
particles, but will still remain at not far from 230 or 240°. 
The air in the other cylinder will be very slightly heat- 
ed by the impact of the air rushing in, and will be 
heated much more by the hot air from the first cylin- 
der, the resulting temperature being not far from 160°. 
But now, if the air had been cooled in the first cylinder 
to the air temperature before the connection was made, 
it is very plain that the cooling in one and the heating 
in the other would have been exceedingly slight. 

In some experiments by the present writer the air 
was cooled after leaving the compressing pump and be- 
fore it entered the cylinder, and the resulting tempera- 
ture, after compressing to 1% its former pressure, was 
about 4° higher than before. If in this case all the heat 
due to the work of compression had entered the cylin- 
der, the temperature of the air would have been raised 
43°. It was noticed always that the compressing pump 
became very highly heated during the operation. We 
may say, then, that the mere crowding together of the 
particles of air does not develop any heat. Joule found 
that when he had one cubic foot of air at two atmo- 
spheres heated to a certain temperature, they were still 
at that temperature when expanded into two cubic 
feet. 

There is one other phase of this problem. Suppose 
that, instead of opening tho cylinder in which the air 
was compressed to three atmospheres into another cyl- 
inder in which the air was at atmospheric pressure, we 
had opened it to the free air. In this case the resist- 
ance to the flow of the air would have been much less 
than before, the velocity imparted to the particles of 
air would have been somewhat greater than before, 
and the resulting cooling, due to the work of giving 
this velocity, slightly greater ; but it would have been 
exceedingly slight as compared with the cooling which 
would have resulted had the gas expanded against a 
resistance. The present writer, under the latter con- 
ditions, found that, when the compression had been 
carried to 1% times atmospheric pressure, the cooling 
on releasing the pressure was about 4° and not 38°, as 
would have been the case if the gas had, expanded 
against a resistance. 



The most important point dwelt on here is the fact 
that a mere crowding together of air particles does not 
develop heat. It is with some diffidence, and only 
after the most careful and long continued study of the 
problem, that I have brought my mind to accept this 
proposition. I most sincerely trust that physicists will 
consider this question and present their views upon it. 
It seems to me of the profoundest importance in many 
theories lying at the base of the science of meteorology, 
and an elucidation of this fact may lead to important 
discoveries in that science. I am well aware of the fact 
that the mind of the physicist recoils from the thought 
that there can be any expenditure of energy in com- 
pressing a gas without the latter becoming enormously 
heated ; but there seems no way of avoiding the con- 
clusion that sometimes the heat developed in the work 
of compression may be dissipated while the particles of 

gas themselves are crowded together. 

H. A. Hazen. 

Feb. 22, 1892. 



Montana Sapphires. 

What with emeralds, hiddenite, and rutile from 
North Carolina ; topaz, phenacite, and aquamarine 
from Colorado ; garnets and peridots from Arizona ; 
opals from Oregon and Idaho ; thompsonites, chloras- 
trolites, and amethysts from the Lake Superior region ; 
tourmalines from Maine ; golden beryl from Connecti- 
cut ; pearls from Wisconsin, Tennessee, and the Pacific 
coast ; sphenes and diopsides from New York ; tur- 
quoise from New Mexico ; agate and onyx from the 
Rocky Mountain belt ; rock crystal and smoky quartz 
from the Alleghanies and Arkansas ; and sapphires 
from Montana, it seems as if the United States had be- 
come one of the principal gem-producing countries of the 
world. Unfortunately, for some reasons, the sapphires 
of Montana have slipped through the fingers of the 
people who should own them, and are now mined by 
an English syndicate, that has paid in $2,000,000, the 
best stones being sent to London, where high prices 
are demanded for them. 

The diggings are known as the Spratt sapphire 
ground, and are about twelve miles north of Helena, 
on the Missouri River. A fact that is not generally 
known is that the soil is rich in gold as well as gems, 
and that two assays from the tailings have shown $58 
and $71 to the ton respectively. There are three im- 
portant bars — El Dorado, Ruby, and French — where 
the stones are found, and such is their abundance that 
1,016 of them were " jigged out " of two wheelbarrow 
loads of gravel from El Dorado bar in a few minutes. 
The material of the bars appears to be glacial drift, 
varying in depth from 30 inches to 30 feet, but also in- 
cludes rock that seems to have been broken down 
from a dyke a thousand feet high and nine miles up 
the river. Gold, silver, and galena are found in the 
neighborhood, and it is whispered that another deposit 
of sapphires was recently found, and that the land is 
being quietly bought up by American miners, but the 
country immediately about is a grazing land, encircled 
by mountains. Nodules of limonitc — round, oval, lenti- 
cular, and reniform in shape, with mamillary mark- 
ings — are of common occurrence in the bars. 

The Kleinsmith collection of gold specimens found 
along the Missouri at this point, and on view at the 
national bank at Helena, numbers 500 gold crystals, for 
which $4,500 has been refused. The stones grade from 
almost water-white to sky-blue — none have been found 
of the deep blue color shown by Oriental sapphires — 
and incidentally exhibit green, lavender, pink, and 
gray. A few show dichroism, green and blue being dis- 
covered in alternation, and in a few cases blue and red. 
Stellation and chatoyancy are not uncommon, but per- 
fect stars have not been discovered. One interesting 
stone cut with facets shows a series of concentric 
" phantoms " that are revealed in milky lines when the 
gem is held with the table before the eye. These stella- 
tions and phantoms occasionally make the interior of 
the stone appear turbid, out there are several gems of 
good size, three or four carats in weight, that are mag- 
nificent in brilliancy. — Minerals. 
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Pineapple Juice. 

Some time ago the late Dr. V. Marcano, of Vene- 
zuela, noted that pineapple juice contained a proteid- 
digesting substance. No careful study of this fact 
was, however, made by him. Recently, Professor R. 
H. Chittenden, assisted by Messrs. E. P. Joslin and 
F. S. Meara, have investigated the matter fully, and 
announce facts which are likely to give to the succu- 
lent pineapple a prominent place in dietetics. 

Pineapple juice is an acid fluid of specific gravity of 
l - 043. An ordinary pineapple yields 600 to 800 cubic 
centimeters of it. The proteid-digesting power is quite 
remarkable in its intensity. Three ounces of the juice 
will dissolve ten or fifteen grains of dried albumen in 
four hours. The action takes place in acid, neutral, or 
even alkaline media, thus resembling trypsin more 
than pepsin. It acts best in neutral solutions. The 
pineapple juice contains also a milk-curdling ferment. 
A well-known meat powder is said to be prepared with 
the help of pineapple juice.— Med, Record. 
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DISTANCE FHOTOOBAFHT. 

In the annexed illustrations we represent a few 
photographs taken from " Prometheus," to show the 
wonderful results obtained by Dr. Adolf Miethe's 
new camera with a teleobjective. 

The objective of this apparatus consists principally 
of a convex lens of considerable length of focus and a 
concave lens having short focus. The two lenses are 
placed a distance apart corresponding to the difference 
of the two focii. According to optical laws, this ar- 
rangement projects an inverted image of an object lo- 
cated a considerable distance from the convex lens. 
The size of the image varies according to the distance 
the lenses are held apart, and becomes larger on mov- 
ing the lenses toward each other; the size of the 
image also depends on the relative proportions of the 
focii of the lenses ; that is, the greater the difference 
between the focii, so much larger is the projected pic- 
ture, the conditions being otherwise the same. For 
instance, if the relation of the focii is 25 to 1, the pro- 



the rectangularly arranged black lines in Fig. 1 cor- 
responds with the detail picture of Fig. 3. 

For taking the picture shown in Figs. 3 and 4, the 
camera was placed about 400 yards from the object, a 
river with a bridge and brewery in the background. 
The picture shown in Fig. 3 was produced with an or- 
dinary objective, and the part inclosed in the black 
lines forms the subject of the detail picture illustrated 
in Fig. 4, and was taken with the tele-objective. 

By a careful comparison of the pictures of the two 
sets, it can be readily seen that the contours of the pic- 
tures remain the same, and hence the camera could 
not have been moved nearer to the objects for taking 
the pictures shown in Figs. 2 and 4. T. Gr. H. 



The Bisks of Leather Workers. 

There is a process of softening the leather used for 
saddlery which is very injurious to the health of the 
workmen engaged in the craft. M. Etienne Ferrand, 
of Lyons, has recently brought forward proposals for 



of rubbing sup erheat^d tallow into the skins by hand 
labor, the skins shoulu be placed in stoves with tallow 
maintained just, in a state of liquefaction — namely, 
from 100° to 120° C. Nt irritating vapors would then 
be produced. If it was found that the liquid tallow 
did not sufficiently permeate the skins, the rubbing by 
hand could be replaced by rollers or other methods of 
bringing to bear vnechtinical friction. M. Ferrand 
touches, however, mpon the real difficulty when hp 
suggests that tallow sosts 80 c. the kilogramme end 
leather 3 fr. 50 c. the b llograiiime. B>- A'tw hand pro- 
cess the workmen are able to introduce so much tallow 
that the grease in the leather represents from 35 to 45 
per cent of the total weight. For doing this the 
workmen receive a supplementary wage of 3 fr. per 
day, which, added to their ordinary wage of 5 fr. a 
day, makes a very considerable difference. Doubtless 
if some such method as that suggested by M. Ferrand 
were applied, good leather could be made without any 
inconvenience or risk to health. But the leather, 





Fig. 2.-DETAIL VIEW OF THE FAST INCLOSED IN 
BLACK LINES, Fig. 1. 



Fig. 4. -DETAIL VIEW OF THE PAST INCLOSED IN 
BLACK LINES, Fig. 3. 





Fig. 1.--VIEW OF POTSDAM, NEAR BERLIN. 



Fig. 3. VIEW OF A RIVER WITH BRIDGE AND BREWERY IN THE 

BACKGROUND. 



jected pictures are about twenty-five times as large as 
those projected by an ordinary lens, the distance of the 
object from the camera being the same in both cases. 

In order to produce photographic pictures of a high 
quality by such a system of lenses, the lenses must 
necessarily have a special form and rendered achro- 
matic by using crown and flint glass in the usual 
manner. The entire apparatus looks very much like 
a Galilean telescope. 

By substituting an ordinary opera glass for the ob- 
jective on the camera, and drawing the bellows out as 
far as possible, a fairly good picture of a distant ob- 
ject will be produced on the ground glass of the 
camera. 

The pictures shown in the annexed engravings were 
taken by the same camera placed in Figs. 1 and 2, 
about two miles from the object, the city of Potsdam, 
near Berlin. For Fig. 1 an ordinary aplanatic objec- 
tive of 5% inch focus was used, and for Fig. 2, Dr. 
Miethe's tele-objective above described and with the 
camera drawn out to 10 inches. The part inclosed by 



remedying this evil. After the leather has been tanned, 
but prior to its being rendered supple and before it is 
scraped and polished, grease has to be rubbed into the 
pores. The entire skin before it is cut is heated and 
thoroughly dried in a stove. The skin is then spread 
upon a table, and tallow at a temperature of about 
250" C. is poured upon the leather. The workmen rub 
this melted tallow into the pores of the skin. But the 
tallow when heated to this extent gives off acrid 
vapors, which irritate the respiratory organs and oc- 
casion much suffering to the workmen. This is due to 
the presence of acroleine in the vapors, produced by 
the decomposition of the glycerine. The acroleine, 
when coming in contact with the air, forms acrylic, 
acetic, and formic acids, and is readily volatile at ordi- 
nary temperatures. A few drops of acroleine volatilized 
in a room will render the atmosphere almost insup- 
portable. For this reason, workshops and factories 
where leather for saddlery is made are put by the 
French legislature in the second category of unwhole- 
some industries. M. Ferrand proposes that, instead 



though equally strong, would not be so heavy, and the 
workmen would lose their claim to a supplementary 
wage. Therefore both employers and workmen are 
opposed to the more wholesome process. M. Ferrand 
is more likely to be supported by the trade when he 
urges that in any case there should be, by the 'side of 
the workshop where the tallow is rubbed into the 
leather, a spare room, well warmed and ventilated, 
where the workmen could seek rest and fresh air be- 
tween each operation. To this the workmen at least 
would not object, but the employers would probably 
complain of the extra expense involved. It seems de- 
plorable that the health of the workmen should be 
gravely compromised for the sake of increasing the 
weight of leather by forcing into the pores more grease 
than is necessary. — The Lancet. 

Bloob travels from the heart through the arteries 
ordinarily at the rate of about twelve inches per sec- 
ond ; its speed through the capillaries is at the r^to of 
three one-hundredths of an inch per second. 
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APPARATUS FOB AEEIAL ASCENSIONS. 

BY J. HENRY SMITH. 

The original drawing of this cut was made as long 
ago as 1849, when the writer was a pupil of and me- 
chanical assistant and draughtsman to Professor 
Henry, at Princeton. Many experiments were made 
with aeroplanes and on the lifting power of screws of 
various forms revolving in a horizontal plane. After 
the great electrical discoveries of Faraday and Henry, 
came the dynamo electrical machines of Pixi and of 
Gramme, on which many dynamos and dynamotors 
have since been built up and patented and placed upon 
the market. 

The steam engine and dynamo and a winding drum 
and boiler are mounted on a carriage, and a wire, 
wound on the drum, leads up to and holds captive 
dynamotors and screws free to revolve on the vertical 
shaft, or tube, which supports the car. The car and 
staff do not revolve and no torsion is put upon the wire. 
At the upper end of the staff is a parachute, of large 
diameter, which is provided for safety in case of the stop- 
page of the upward flow of the current from the dynamo 
on the carriage. The current passing from the motor by 
the upwardly extending wire is suf- 
ficient to turn the screws at a high 
speed. For military use the eleva- 
tion at which the field glass could 
be used, with the aid of this appar- 
atus, would permit the disposition 
of the camps and forces of an 
enemy to be seen at a great dis- 
tance, while on the water an ap- 
proaching ship could be sighted at 
a like distance. Meteorological 
observations could be taken in all 
the various strata of the air, from 
the earth to the highest altitudes. 

• » »* 

military Ballooning. 

Lieutenant H. R. Jones, RE. , 
read a paper recently at the United 
Service Institution, dealing with 
the practical working of balloons in 
military operations. First noticing 
the question of gas, the lecturer 
pointed out that, in spite of its 
cost, hydrogen, from its great lift- 
ing power (i. e., from 60 lb. to 68 lb. 
per 1,000 cubic feet), effects economy 
in transport, and is specially suited 
to the plan, first adopted by Eng- 
land, of carrying gas ready made in 
tubes of about 70 lb. weight, each 
containing 130 cubic feet of hydro- 
gen. The advantages of the sys- 
tem are : 

(1) Rapidity of filling, a balloon 
being prepared in from fifteen to 
twenty minutes, instead of four 
hours; (2) purity and greater 
power ; (3) independence of a large 
water supply, otherwise necessary; 
(4) the power to immediately re- 
plenish a partly wasted balloon, 
according' to requirement The 
English military balloon contains 
10,000 cubic feet, lifting 650 lb., in- 
cluding two very light men, 1,500 
ft. of rope and the balloon, with 
the necessary fittings. After dis- 
cussing the fittings in detail, the 
lecturer spoke of the mobility and 
use of balloons. In a light breefce, 
he said that a balloon can be 
towed so as to travel as fast as in- 
fantry, often even much faster. In 
England the laws of trespass, as 
well as telegraph wires and trees, 
present exceptional obstacles to balloons, yet during the 
last three summers good work has been done at Alder- 
shot. Communication is kept up between the balloon 
and the ground by telephone on the Siemens-Halske 
system ; plans and papers are sent down the line in a 
small bag. Observation from a balloon naturally sug- 
gests itself as a matter of course. It requires special 
practice, however. The country looks like a map, but 
hiils are all flattened, and it is often wrongly assumed 
that movements seen from the balloon must be visible 
below and need not be reporced. Practice is required 
also to estimate the magnitude of bodies of troops. 
At Aldershot, after the first summer's work, the work- 
ing of the balloon was reported as satisfactory, but 
the reports furnished by the balloon as unsatisfactory. 
Subsequently examples were given of the value of bal- 
loons; for instance, a cavalry force was enabled to 
avoid all outposts and get right into camp on one oc- 
casion, by balloon direction. Again in 1890, a balloon, 
from a mile and a half distance, made a sketch of an 
enemy's camp, showing all the dispositions of the 
troops and outposts, and even identifying regiments. 
During the last French maneuvers General Gallifet 
actually commanded from a balloon, sending orders by 
telephone. In the direction of artillery fire a balloon 



offers great advantages. The question of the liability 
of the balloon to destruction by artillery fire naturally 
arises. At Lydd a balloon was fired at by a 13- 
pounder gun, at 4,000 yards range. The balloon was 
raised and lowered by paying out or hauling in line. 
It was struck the seventeenth shot, and as it slowly 
descended struck again by a shrapnel. Nevertheless, 
it reached the ground so gently that no appreciable 
shock would have been felt. The damage consisted of 
two holes torn by shell fragments, and some bullet 
holes, two of which were through the car. The bal- 
loon could have been made fit for use again in about 
two hours. As to foreign powers, the French adopted 
the English tubes for carriage of hydrogen, fill in 
about the same time, and have used balloons in their 
maneuvers as well as in Tonkin on active service. 
Germany at present prepares gas, but the English 
method is under trial. Russia and Italy have both 
adopted balloon equipments. 



Motive Power only a Small Item. 

The popular notion that with cheap motive power — 
water power, for example — we might have cheap elec- 
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APPARATUS FOR AERIAL ASCENSIONS, DESIGNED IN 1849. 



trical lights and motors, was dispelled the other day, 
at Buffalo, by Mr. Charles L. Huntley, in his presi- 
dential address before the National Electric Light 
Association. In view of the approaching completion 
of the works at Niagara Falls for the utilization of 
that gigantic water power, some very great expecta- 
tions have been indulged, in Niagara and Buffalo, 
respecting the electrical advantages which those cities 
would probably enjoy. With the great cataract close 
at hand to turn the dynamos, it was supposed the 
electric currents, for lights and motors, might be sup- 
plied to every shop and dwelling at a cost of but little 
above nothing. But Mr. Huntley, who is celebrated 
for having a very level head, sweeps away this pleasing 
illusion without the least compunction. He says : 

"Whether we are engaged in the distribution of 
electric light by arc or incandescent lamps, or in gene- 
rating current for stationary or railway motors, or for 
heating, we are essentially engaged in generating, dis- 
tributing, and converting power into its various forms ; 
hence, any method by which the initial power can be 
obtained in a manner or from a source of greater eco- 
nomy, deserves our most serious consideration. 

"The question may, therefore, naturally be asked, 
What would be the effect of the utilization of Niagara 



or other large water powers, so far as concerning out- 
lying cities ? How far will it be possible to transmit 
this power, not theoretically, or in an experimental 
way, but commercially, so as to insure a fair dividend 
to the investor ? At what point does it become cheaper 
to carry current than to carry coal ? Now, these are 
large questions. They are, in fact, the largest pro- 
blems in modern, engineering. When you come to deal 
with such an immense" and incalculable source of power 
as Niagara, our previous plans and methods and suc- 
cesses sink into nothing, as indicative of final results 
and realizations. Our attitude toward such a taming 
of nature is very much the same as that of the first 
electrical experimenters when they interrogated her 
with the help of pith balls and little chips of amber. 
Even the late demonstration at Frankfort teaches us 
little, for there we had the utilization 
water power as a well-to-do American 
his back yard for ornamental purpos 
riment was tried in summer time, wh 
and skies are clear. Moreover, that 
an exhibition, with the Emperor of Ge' 
dignitaries lending a patriotic hand 

patriotic dollars. No\^g£nilemen, 
when you and I who op^rat* sta- 
tions come t» use such TNiter 
powers, or distant coal beds, we 
shall not be able to fall back on 
kindly emperors for timely dona- 
tions. Some of our fellow citizens 
will be quite ready to help us, but 
with the instinct that is born in 
every American, they will want the 
dollar they pay out to bring 
another back with it. 

" Our field of work, in short, with 
its newness and rawness, is one in 
which experience must always mod- 
erate enthusiasm. To me, perhaps, 
more than to many of my fellow 
members, this question of long dis- 
tance power transmission is fraught 
with large possibilities and grave 
responsibilities. It is imperative 
that I should know the truth and 
the facts ; and if ever the time 
comes when I can be humbly in- 
strumental in giving Buffalo a 
sparkling midnight firmament 
created by yonder falls, I shall ask 
no grander task. I have ventured 
to make this momentous subject 
one of the leading topics here, and 
my call for information has been 
responded to by some of the most 
authoritative workers and thinkers 
in this direction. To them I' shall 
leave the exposition of its details, 
with the conviction that you will 
forgive me if, under a sense of duty, 
I have indicated the practical limi- 
tations that must govern every 
man of affairs. 

" In this connection I cannot help 
pointing out again that, after all, 
the cost of coal to operate an 
electric plant is only one among 
many items, and frequently a small 
percentage of the total cost at that. 
For instance, in electric railway 
work the cost of coal comes to 
about 10 per cent of the total ope- 
rating expenses, while in electric 
lighting it probably does not exceed 
from 15 to 20 per cent. In llio&o 
days, when municipal plants are 
the subject of frequent discussion, 
these facts are generally lost sight 
of, and the cost »f electric lights is calculated by refer- 
ence to the amount of coal burned under the boiler, 
thus ignoring the fact that firemen, engineers, line- 
men, trimmers, etc., are required ; that carbons require 
daily renewal and globes break ; that, like all other 
machinery, engines, boilers, dynamos, and lamps are 
subject to depreciation, require repairs, that the build- 
ing must be insured, and that a sinking fund must be 
established for renewals. 

"Cheap power in itself would, therefore, influence 
the cost of electric lighting very little, even if the elec- 
tric current is distributed in the immediate vicinity 
where it is generated ; while its distribution to any 
considerable distance in large power units on a com- 
mercial basis seems to be awaiting its demonstration 
here rather than in Europe. Hence I would recom- 
mend a study of the facts pointed out, which ought t» 
make any community falter before investing in a 
municipal plant simply because it may happen to have 
what is supposed to be a cheap source of power around 
the corner." 



When a belt gets saturated with waste oil, an appli- 
cation of ground chalk will soon absorb the oil and 
make the belt workable. 



© 1 892 SCIENTIFIC AMERICAN, INC. 



i68 



J^jcutitific; Iimai 



[March 12, 1892. 



Tesla at the Royal Institution. 

So great was the interest and enthusiasm with which 
Mr. Tesla's first lecture and experiments were received 
at the Royal Institution that he complied with the 
urgent request to repeat the same, and at the close of 
the second meeting Lord Bayleigh arose and spoke 
as follows : Sir Frederick Bramwell, ladies and gen- 
tlemen—Although it is not our custom here to fol- 
low the lecture with remarks from anyone else, I think 
you will agree with me that this is no ordinary occa- 
sion. At the request of the managers of the institution, 
and for the delectation of its members, Mr. Tesla con- 
sented to repeat the labors of last night, labors which, 
though small to him, would have completely exhausted 
any one else. 

I wish our great electrician, whose name appeared 
before us in letters of fire, in one of Mr. Tesla's experi- 
ments, were here to propose this motion. There is only 
one respect in which I have any qualification to speak, 
and that is that I have made attempts myself to experi- 
ment with currents of a high degree of frequency. I was 
tolerably satisfied when I had a discharge rate of 2,000 
per second, but we have had to-night ten or twenty 
thousand per second. My apparatus was on a very 
small scale indeed. Mr. Tesla has taken us into some 
of the dark — metaphorically dark — places in nature. 
These fields have been but little trodden. Mr. Crookes 
and Mr. Tesla alone have had the entree. In what 
has been put before us to-night, there has been matter 
which will afford food for intellectual contemplation 
for a long time to come. I think, at the same time, it 
will be obvious to you that Mr. Tesla has not worked 
blindly or at random, but has been guided by the pro- 
per use of a scientific imagination. Without the use of 
such a guide, we can scarcely hope to do anything of 
real service. I do not think there is anything I need 
add ; it does not require any great capacity to see that 
Mr. Tesla has the genius of a discoverer, and we may 
look forward to a long career of discovery for him. His 
labors will be followed with admiration by all men of 
science of England, and especially by those in this in- 
stitution to whom he has done the favor ofj lecturing 
to-night. I thank Mr. Tesla for his lecture. 

Sir Frederick Bramwell : Ladies and gentlemen — I 
believe it is usual to second the vote of thanks. I, for 
one, should be very glad for Lord Rayleigh to put the 
motion to you. It is the duty of myself, however, to 
second this vote, which I do most heartily. Our treas- 
urer is not here to-night ; he foresees, as the result of the 
lecture, that the whole of our apparatus, in this line of 
study, is antiquated, and we shall have to begin afresh. 
This has evidently been too much for our treasurer, and 
he has consequently stayed away. In my own province 
of mechanical engineering, there was a time when we 
were content to have boilers which would be ridiculed 
now; and turning from mechanical engineering to 
electrical science, we have seen to-night the same de- 
velopment from the slow-going, old-fashioned style of 
phenomena, as that which I have referred to in the 
case of the steam boiler. I can only regret that Mr. 
Tesla has kept within the limits of time, and has had 
to refrain from giving us that which we so much liked. 
I wish he could give us another evening, and show us 
more of the experiments. I put the vote to the meet- 
ing. 

Mr. Tesla : It would be difficult for me to find words 
to express the thoughts I feel ; I have been so kindly 
received and generously treated. Whatever I have 
shown you here is not my own; it is the outcome of the 
work of English scientific men, whose names we delight 
to hear, and whom every one loves and admires. To- 
night my aspirations are fulfilled in having my labors 
appreciated by some of the foremost men in the world, 
and I cannot tell you how- highly I esteem your *bfii±ks, 
and how much it will encourage me to further work. 
There is one thing I desire to tell you — I am not a 
speaker, nor did I prepare to speak at all, and these 
two considerations should disqualify me at once — but 
this I want to say : 

We have worked before with the problems that are 
at hand until they have been perfected. The water 
wheel, the gas engine, the steam engine, thanks to the 
great spirits which your country has produced, are 
brought to a high state of efficiency. In these depart- 
ures we have come, so to speak, to the limit. We have 
now a possibility opened to us of accomplishing things 
we never dreamed of before, and in this lies the whole 
aspiration of scientific investigators. These contriv- 
ances are but in an imperfect state ; they have con- 
sumed many years of my incessant thought; some other 
experimenter will start where I have stopped, and so 
the world goes on ; but the same advantage which 
another will have from my work, I have already had 
myself from those who have gone before. The fore- 
most scientific men of this country agree that there is a 
way of producing the electric light by fluorescence as 
the result of oscillations of a certain frequency. I will 
not dare to speak of what they have achieved in this 
direction, for if I do my discourse would be the praise 
of their work ; it is, therefore, out of place. You will 
believe that these words are sincere, even if they are 
not put forth in the expressions of a good orator. We 



and the only difficulty with which we are confronted is 
the perfecting of the apparatus. Thus we can have a 
light which will not need any leading wires, which will 
be a good luminant, and will never be destroyed — it 
will last for any length of time. This will be a great 
advancement over present methods. These difficulties 
are nothing compared to the problems English scientific 
men have opened up before. For instance, in the pro- 
duction of power. We are able to produce power 
at any point in the universe, and when this great 
work is finished, what an effect it will have upon the 
whole human race I I wish to say that the results I 
have shown you to-night are the outcome of the work 
of others, and I do not want to impress you as though 
I was displaying any discovery of my own. If any one 
can reap the benefit of it, my desire is fulfilled. I am 
only paying a duty which any lover of science must 
pay to those who have been before in the field. Others 
have arrived at results. We are younger, and we go 
on from them, climbing the stairs ; or, rather, we 
younger ones are taking the "lift" — we are using the 
" elevator." The older ones were content with the 
stairs. I thank you most heartily, and express the 
hope that I may be able to bring before you some bet- 
ter work than I have shown you to-night. 

For the purpose of the experiments, says the Practi- 
cal Engineer, Mr. Tesla employed an alternating cur- 
rent dynamo of special construction, and capable of 
producing alternations amounting, it was said, to as 
many as 20,000 in a single second. 

The current was controlled by a switch on the lecture 
table, and the first experiment consisted in holding an 
exhausted glass tube, 3 feet long, in one hand, while 
the other was placed upon the terminal of the trans- 
former ; the tube then appeared lighted throughout its 
length with a brilliant blue light. The lecturer then 
showed a glass bulb lighted in a similar way when at- 
tached to one wire only, and also showed the phenome- 
non of a Crookes' shadow. On attaching a copper plate 
to each terminal of the transformer, an arc being form- 
ed between them, and upon the insertion of a plate of 
ebonite, the arc gave place to a blue light over the 
faces of the opposing plate. 

When suitable terminals were attached to the trans- 
former, lines of light 7 inches long were readily obtained 
through air, and when balls of brass 4 inches in dia- 
meter were attached, sparks were obtained over a dis- 
tance of \\i inches. Under favorable conditions, Mr. 
Tesla said, this discharge appeared exactly similar to 
that of the Wimshurst influence machine. Another 
beautiful experiment was made with two thin wires 
about 10 feet long stretched from the lecture table to 
the gallery, at a distance of about 9 inches apart. 
These, on the extinction of the gas, were seen to glow 
with a blue phosphorescent light. 

Some Geissler tubes, provided by Professor Crookes, 
were then exhibited ; one of these contained y ttria and 
another sulphate of calcium. Attaching a wire to one 
of theso^Mr. Tesla held it in his hand, while touching 
the terminal of the transformer with the other. The 
glass vessel was then seen to be filled with the charac- 
teristic colored phosphorescence, and the material con- 
tinued to»phosphoresce after the current had ceased to 
flow. 

Referring to the difficulties found in obtaining good 
insulating media, Mr. Tesla saici the transformer used by 
him was provided with oil insulation, the exterior of the 
primary coil being about one-quarter inch loss in diame- 
ter than that of the internal diameter of the tube upor> 
which the secondary was wound, and the annular space 
filled with oil. With currents of such high tension and 
frequency, solid insulation, according to Mr. Tesla, is 
quitejiseless, and is absolutely certain to break down 
after working for a short time, a fact he adduced as the 
reason why the costly induction coils now made often 
become useless after a short period. His transformer 
had, he said, sometimes broken down twelve times a 
day, yet, owing to the fluid insulation, it was never per- 
manently injured. For the production of the effects 
shown with yttria and sulphate of calcium tubes, alter- 
nations amounting to the almost inconceivable number 
of 100,000 per second are, according to Mr. Tesla, es- 
sential. One of the most remarkable effects observed 
in connection with these currents of high frequency is, 
that no matter how great their intensity, they have no 
effect on the animal system, and thus appear to be per- 
fectly safe. As an illustration of this, he took an iron 
bar in one hand and a vacuum tube in the other. On 
making his body a portion of the circuit by placing the 
point of the bar upon a terminal, emitting sparks seve- 
ral inches long, the vacuum tub: glowed brilliantly, 
while the lecturer remained wholly unaffected. 

The most striking experiment, however, was one de- 
signed to show the possibility of illuminating a room 
by making the space itself electric. Above the hoad of 
the lecturer was hung a plate of zinc about 8 feet long 
by 1 foot wide, a similar plate being hung upon the 
wall at a distance of about 10 feet, and parallel to the 
first. Between these two plates an intense electrical 
field was then produced, and exhausted glass tubes 
placed anywhere in the field at once glowed with phos- 
phorescent light. The lecturer took in his hand a glass 



any sort to his body or to the glass, when waved in the 
magnet field it shone like a flaming sword. If sueti an 
electric field were produced in a room, it is manifest 
that it could be illuminated by merely hanging suitable 
glass globes without connection of any kind. 

We have not been able to more than faintly describe 
a portion of Mr. Tesla's experiments, but it will be evi- 
dent that the phenomena disclosed were of no ordinary 
kind. On the possibilities of their immediate applica- 
tion it would be almost rash to speculate, and we shall 
look forward with excited curiosity to the further ex- 
periments and lectures which we understand Mr. Tesla 
has promised to give on the subject. 



Felling a Washington Qlgantea. 

FOB THE SCIENTIFIC AMERICAN. 

About 1856 I had some business with William W. 
Hanf ord, who owned a saw mill a few miles from the 
famous Mammoth Grove, in California. I rode from 
his mill, some ten or twelve miles, to see the mon- 
sters. 

Mr. Hanford was the gentleman who had the big 
tree, as it is called, cut down, and related to me his 
experience as follows. Said he: "I thought there 
would be a speculation in stripping the bark from the 
ground up about twenty feet, taking it off in sections, 
and shipping it to New York, and then setting it up 
for exhibition, the bark being about two feet thick. 
So I set five good men at the work, and in a few days 
we had the bark off, ready to ship. Then an idea 
struck me to fell the monster before taking the bark 
off. I had measured with a long tape line around the 
butt, and it was a few inches over 96 feet in circum- 
ference — 33 feet across. I then had some pump augers 
spliced out, and set four men to boring through from 
each side; and I put long handles into mortising 
chisels, and set the fifth man to cutting off the wood 
left between the auger holes, so, after some weeks, we 
saw light clear through the center of it, which was 
sound to the core. I left a portion on each side, north 
and south, to be cut off with chopping axes. I selected 
my men, who chopped right and left hand foremost, 
and, with four light chopping axes, we soon had it 
chopped off, so that it settled down about an inch on 
its base, the top being light, and little or no wind, and 
the tree standing so erect that it did not fall over. I 
then made hard wood beetles and got some iron 
wedges and very large wooden wedges, and, after 
nearly two days of hard work of five good men, we 
tipped it over. I then sent my 20 feet of bark to San 
Francisco, loaded them on a steamer, and packed them 
on mules' backs across the Isthmus, and finally got 
them to New York, hired a large hall on Broadway, 
and set them up. Men would come in and pay their 
25 cents, and look at it and say: ' Mister, where did 
you get that ?' I would tell them the truth. Then 
some of them would say: ' Oh, my ! you can't make 
us believe that that ever come off a tree; there never 
was a tree on earth the size of that.' I was determined 
not to be beat. So I sent back, had my men dovetail four 
or five long crosscut saws together, and saw about one 
foot thick off the butt of the tree, showing the borings 
on one side, and hewed off so as to leave a piece with 
tho heart of the tree in the center and 12 inches wide, 
moothed off the sawed side with a carpenter's plane, 

eked it &.id took it to New York, and fitted it into my 
bark shell. Then I said: ' Now, look at that, and see 
how I made it.' By that time I was out of pocket be- 
tween $3,000 and $4,000, so I sold out to some English- 
men, and they took it to London. Said Mr. Hanford: 
"Now, if I should find a mermaid with 3 ta*'s, I would 
not exhibit her in New York." They hewed off and 
smoothed the upper portion of this fallen tree, and 
built a roof over it, and used it for a bowling alley. 
There was a staircase of 23 steps up the side of this 
tree, near the large end, which reached a little above 
the center ; then notches were cut in for the feet to 
walk up to the top. To look off the butt down was 
like looking off the stern of the Great Eastern. There 
were about 70 of these monsters in the grove of 
about 70 acres, variously named the Twin Sisters, 
Father and Son, Mother of the Forest, Father of the 
Forest, etc., etc. The Prostrate was the largest in cir- 
cumference, and hollow for 73 feet. 

In Trenton, N. J., some twenty years ago, I was in 
a lumber office, and some lumbermen sat there on a 
work bench, telling of some of the big trees they had 
seen up the river. I heard a number tell their yarns, 
and said: "Boys, you don't call them big trees, do 
you ? Wny, I saw an old hollow tree in California that 
a man could riae 70 feet through on horseback, and 
ride out through a knot hole." 

One of them got down and took off his old slouched 
hat, and said : ' ' Say, mister, that ain't the best of a 
hat, but it is all I've got, and you are welcome to it." 
The gentleman in the office said that, after I went out, 
one of the men said : " That was an almighty good 
liar." 

I had actually told the truth, but could not blame 
the man for calling me a liar. J. E. Emerson. 



hare a start. We can set up in a room the oscillations, 1 wand, 3 feet long, and, with no special connection of 



The mean annual temperature of the globe is 50° 
Fahrenheit. 
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BECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Car Coupling. — James L. Carr, 

Henry villi.', Ind. This device baa a coupling pin or bar 
pivoted on across bolt or shaft, the pin being formed 
with two arms, a link-securing arm and a gravity arm. 
The bearings of the pin or bar give the coupling great 
strength. An entering link lifts and passes under the 
pin, which falls by gravity to secure the link, the latter 
then being held by tbe gravity arm in horizontal posi- 
tion to properly enter a meeting drawhead. The un- 
coupling is readily effected by means of a shaft extend- 
ing to the side of the car. 

Spark Deflector for Freight 

Car».— Louis C. Terry, Columbus, Mies. Cars loaded 
with cotton, hay, and similar articles, especially liable 
to take fire, are ordinarily protected by having wooden 
strips or battens nailed behind their doors, such pre- 
caution being insisted upon by the insurance com- 
panies. This invention provides a device for the pur- 
pose which may be readily opened or closed, and which 
will be automatically held in either of the two posi- 
tions in which it may be placed, it consists of a 
narrow oblong door carried on a rock shaft, and 
adapted to cover the opening between the sliding door 
and the side of the car. The door may be folded back 
in a recess entirely out of the way. 

Railway Ticket. — Richard McCoy, 

Creston, Iowa. This invention provides a novel ruled 
and numbered ticket, for use instead of what are known 
as mileage books, from which portions are cut or torn 
off by the conductor corresponding with the draughts 
made upon the ticket during successive trips, till the 
whole ticket has been used up. By this improvement 
the counting or work of the conductor is greatly 
facilitated in determining the tearing of the ticket at 
the proper place. The ticket may be of any desired 
length to take in any maximum number of miles. 



Electrical. 

ELECTROPLATinG VESSELS' HULLS. — 
Alexander D. Buchanan, Long Island City, N. Y. This 
invention coverts a process and apparatus for making a 
metallic deposition upon the entire hull of a vessel, as 
a protection thereto. The process consists in dock- 
ing the vessel, incasing its hull in a flexible envelope 
which is filled with a metallic solution, after which 
electric connections are made between the solution and 
the hull of the vessel. The envelope is preferably made 
of canvas with a wire warp, and outer and inner insu- 
lating coating, and is made of a size to inclose large 
vessels, or be raised up around smaller ones, so as to leave 
only a small space between the envelope and the hull. 



Cotton Harvester.— William Hodge, 

Memphis, Tenn. This is a machine to be drawn over 
the field, when the plants are guided into a receiving 
box where picker disks are revolved to pick the cotton 
from the pod, leaving the plant standing as the ma 
chine moves forward. The cotton is carried inward 
and taken by brush disks from the picker disks, being 
deposited npon conveyer belts, and taken by elevator 
belts, twigs, stems, etc., being removed by a stripping 
brush. A brush roll removes the cotton from the 
elevator belt into a chute, which conducts it to a sack 
held on the platform. 

Elevator for Self Binders. — 

John J. Jones, Pittsfield, 111. This invention provides 
an improved form of elevator belt, at intervale along 
the length of which transverse tubular longitudinally 
slotted slats hold folded portions of the belt, rods hold- 
ing such portior.8 of the belt within the slats, while the 
tubulur slate near each end of the belt have slotted 
edges with oppositely projecting ears, there being ad- 
justing straps along the nnder surface of the belt, and 
rivets passed through the ears, the belt., and the straps. 
The slats are thus attached to the endless apron in such 
a way as to prevent the grain from catching between 
the apron and the slats. 

Weed Turner. — John J. Miller, 

Bartow, Fla. This is a device adapted for attachment 
to plow beams, and capable of being conveniently and 
expeditiously adjusted to or from the mould board of 
the plow to regulate the amount of bod to be turned 
nnder, the construction being such that the device will 
yield and automatically return to its normal position 
when engaging with and passing a stump or other fixed 
obstruction. A narrow edge of the blade only is 
presented to the front of the beam and to obstructions, 
thus insuring a minimum of pressure thereon. 

Plow. — William H. Myers, Oregon, 

Wis. This improvement relates especially to the 
construction of plow shares, providing a means whereby 
the mould board is fitted with a removable and adjust- 
able plate constituting the lower cutting edge, and 
whereby also the point may be removed and sharpened 
or adjusted as it becomes worn, there being a remov- 
able share upon the forward edge of the mould board. 
The invention likewise provides for the simple, durable, 
and inexpensive construction of the mould board, its 
attachments, and the point and landside. 



mechanical Appliances. 

Wheel Wrench and Bolt Clipper. 

—Marshall Martin, Walla Walla, Washington. This 
machine is adapted to carry a vehicle wheel for rapidly 
securing the bolts to the wheel tires and fellies and also 
to clip the bolts. It consists of a bench or frame on 
which is held to slide a wheel-carrying saddle, there 
being a swinging wheel wrench pivoted in the front end 
of the bench, and a bolt clipper arranged between the 
wheel wrench and the saddle. The wheel wrench is 
substantially like that forming the subject of a former 
patent granted to the same inventor. The bolts are all 
turned home first, and are all cut off afterward, the 
bench bolts for holding the wheel permitting its easy 
revolution in order to bring the necessary parts into the 
correct position for work. 

Wrench. — William H. Haire, Morris- 
town, Tenn. This is a simple, durable and inexpen- 
sive tool, consisting essentially of two*pieces. A sleeve 
is held to slide on the shank, its npper end having a 
horizontal lip constituting the inner or movable jaw of 
the wrench, while in the bore of the sleeve is a tooth 
adapted to engage the toothed surface of the shank 
which constitutes the handle. In a recess in the back 
of the sleeve is a recess in which is a spring connected 
with a bolt or block, at all times held in engagement 
with the shank. The adjustment of the jaws is quickly 
made by pressing the extension of the sleeve to an en- 
gagement with the shank, and the operator may, with 
the same hand with which the wrench is grasped, run 
the sleeve upward or downward on the shank to adjust 
the inner jaw to an engagement with nuts, bolts, etc. 

Plumbers 1 Tack.— William H. Evory, 

Brooklyn, N. Y. This device consists of a two part 
clamp, the parts shaped to fit a pipe and having a 
spring connection with each other, the parts having 
base wings adapted to be secured to a support. Tbe 
improvement affords a simple and efficient tack, quickly 
and easily secured to a pipe, which may thereby be 
conveniently secured to an adjacent wall, and will hold 
the pipe securely in place. 

Nut Lock. — Charles O. Vinyard, 

Navajo Springs, Arizona Ter. This nut lock is designed 
to lock a series of adjacent bolts in place, preventing 
the nuts from loosening after being screwed up. It 
consists of a locking plate provided with openings en- 
gaging the nuts to be locked, a mit screwing on one of 
the bolts having an integral spring arm adapted to en- 
gage one of a series of rigid teeth or projections formed 
on the locking plate. The several parts can be readily 
unfastened when desired by the bending of the spring, 
arm. The invention is an improvement on a former 
patented invention of the same inventor. 



Agricultural. 

Cultivator. — Leonard J. M. Nehf 

and George W. Mitchell, Sutton, Neb. This invention 
relates more particularly to an improved adjusting 
device whereby the shovels can be adjusted to suit the 
growth and condition of the plants to be cultivated. 
The main beam is slotted at its rear end, and a semi- 
circular frame having a series of perforations is ar- 
ranged in the slot; the forward cross beam has a series 
of horizontal perforations, the rear slotted cross beams 
having vertical perforations, and the central beam 
having a reduced forward end, and in connection 
therewith are provided locking and pivotal bolts, the 
construction being very simple and inexpensive, and 
very convenient in operation. 



Miscellaneous, 

Mechanical Calculator.— Theodore 

Mader, Corpus Christi, Texas. This is an improvement 
in calculators having a fixed right angular arm in- 
scribed with a scale, a movable arm pivoted to one end 
of the fixed arm, and a third scale-bearing arm or bar 
arranged at a right angle to and sliding on one limb of 
the fixed arm, the calculations being made by adjust- 
ing the pivoted and the sliding arm. According to this 
invention tbe sliding bar is held at an angle of about 
sixty degrees instead of ninety degrees, there being also 
various other differences of construct ion and arrange- 
ment, and a difference in the scales, whereby the in- 
strument is adapted for the use of surveyors and civil 
engineers, being designed to solve geometric problems 
as well as all proportions relating to ordinary business, 
etc. 

Copt Holder. — Hans A. Isberg, Long 

Island City, N. Y. The frame of this copy bolder has 
a guideway in one edge, and a rope is mounted on 
three pulleys to travel in the guideway, while the line 
or indicating bar is attached to a slide which is in turn 
secured to the rope. The improved device is designed 
for the use of typewriters, typewriter operators, type- 
setters, etc., the construction being simple and durable, 
and the indicating or line bar may be moved any 
desired distance or equidistant spaces as desired. 

Cash Carrier Apparatus.— Joseph 

Starr, New London, Conn. This invention relates to 
an improvement in the propelling mechanism whereby 
cash or parcel carriers are taken to any desired point 
along their track, means being aleo provided whereby 
any slack that may occur in the track may be con- 
veniently and expeditiously taken up. An exceedingly 
simple carrier and latch is adapted to operate upon the 
car, while an adjustable trip mechanism uniformly and 
positively releases the car at the proper time, the factors 
in the propelling mechanism being so arranged that the 
moment the trip mechanism acts to release the car the 
latter will have adequate movement imparted to it. 

Ledger, Sales, and Billing Book. 

—James E. Depue, Oakland, Cal. This improvement is 
designed to do away with a multiplicity of books, and 
lessen the labor of the bookkeeper, one book being 
made to combine within itself three books. The leaves 
each have a column or series of ruled ledger blanks or 
spaces on its inner end, and corresponding perforated 
separable and ruled account blanks on its outer end, 
while a series of copying leaves or sheets are bound up 
in successive order with the leaves. Each of the sep- 
arated accounts or bills bears its own special number, 
copied upon the copying sheet when the copy is made, 
and tbe bill is ready to detach and present at any 
moment as may be desired. 

Stringed Musical Instrument. — 

Henry Dahlman, Cambridge, Minn. This invention 
provides improvements in stringed instruments, such as 
guitars, mandolins, banjos, etc., to enable the per- 
former to enrich the accompaniment by playing on ad- 
ditional bass strings. An additional set of strings is 
made extend over the sounding board, from an auxiliary 
head on and facing at an angle to the main or ordinary 
head, to extension rests or pins on the sounding board. 
A rod connects the auxiliary head with the body of the 
instrument, and the auxiliary strings extend in an arc 
along the rod. 

Key Board Attachment. — Maximi- 
lian Brownold, New York City, A locking device for 
each key is provided by this invention, a mechanism 
for simultaneously locking the corresponding keys of 
the several octaves, and a pedal action for simultan- 
eously unlocking all the locking devices for the keys. 
The improvement relates to pianos, organs, etc., the 
attachment permitting of playing on the keys called 
for by the key in which the music is written while the 
' remaining keys are locked and rendered mute. The 



instrument may also be need in the usual manner with- 
out restriction as to the use of any of the keys. 

Music Leaf Turner, — Martin A. 

McMartin, Raton, New Mexico. This device consists 
of a vertically adjustable case adapted to be secured to 
a support by a clamping device, a revoluble shaft 
pivoted in the case being provided with operating 
means, while swinging arms have their inner ends 
geared to the shaft, and spring leaf holders are adjust- 
ably secured in the outer ends of the arms. The device 
may be quickly and securely fastened to a piano, organ, 
music rack, or any convenient support, and is adapted 
to quickly and accurately turn the leaves of sheet music 
in either direction. 

Stamp Safe. — Harry A. Stevenson, 

Sag Harbor, N. Y. This device consists of a small case, 
to be conveniently carried in the pocket, for carrying 
stamps in roll form upon a roller, a stamp-protecting 
ribbon or band being reeled in connection with the 
stamps upon the roller, while there is a spring take up 
roller for the ribbon arranged in front of the feed 
roller, and a spring pressure roller over tbe take up 
roller, a pawl or stop mechanism controlling the move- 
ment of the rollers, and the whole forming an auto- 
matic feeder of the stamps. 

Gumming Machine. — Hugh Mooney, 

Jersey City, N. J. The gum fount of this machine is 
suspended beneath a slotted feed table, and revoluble 
gum wheels are adapted to deliver gum from the fount 
through slots in the table, a feeding mechanism carry- 
ing the material over the gum wheels, while movable 
carrying tapes are arranged in the rear of the gum 
wheels. The machine is of simple construction, and 
especially adapted for gumming labels or other articles 
in which the gum is applied in regular lines, and it is 
so designed that it may be easily adjusted and will 
work rapidly. 

Convertible Bath and Washtub. 

—Nellie F. Hurdel, New York City. The main tub has 
grooved strips secured to its ends, sliding upon vertical 
posts, the tub having also a central transverse groove, 
fitted by a removable adjustable partition, with gear 
mechanism for quickly adjusting the tub for use as a 
bath tub, and as quickly changing it to form two wash- 
tubs. Means are also provided for adjusting it verti- 
cally to suit the height of a person washing. 

Inhaler And Respirator. — John A. s 

Perou, Ferris, Cal. This is an improvement in devices 
worn to prevent direct breathing through the mouth, 
the appliance having exterior guards to prevent its 
accidentally entering the month or throat of the wearer. 
It consists of an elongated thin plate having its edges 
shaped to conform with the channel between the lips 
and gums and teeth of the wearer, and provided with 
two pairs of guard limbs that project outwardly and 
are then bent oppositely in pairs to lie upon the ex- 
terior of the lips when in service. 

Tree Protector. — Thomas W. 

Evans, Lecompton, Kansas. This improved protector 
for trees and shrubbery consists of a sheet metal body 
having overlapping edges with registering holes entered 
by a spring latch, there being lugs on the body near 
one edge adapted to overlap the adjacent edge, and a 
series of teeth on the top edge of the body. The 
cylindrical body thus formed has perforations which 
admit air freely. 

Police Nippers.— Samuel A. French, 

New York City. This device has two separable handle 
sections provided on their inner adjacent faces with an 
undercut or dovetail interlocking rib and groove ex- 
tending longitudinally of the shank portions of the 
handle and tapering toward their inner ends. A chain 
connects the two sections, and the device is designed to 
be quickly placed upon the wrist and securely locked. 

Automatic Brake. — Giles Bowler, 

Layton, Utah Ter. According to this improvement 
springs normally maintain the brake shoes of the beam 
in engagement with the wheels of the vehicle, cross 
levers pivoted to the brake beam being connected by 
a chain to a sliding draught tree, and thence with 
the draught bar. When the vehicle is drawn forward 
the brakes are disengaged and remain so until the 
vehicle is stopped. An operating means is also pro- 
vided to act somewhat as an equalizer, and when 
desired the brake may be held permanently out of 
engagement with the wheels. 

Protector for Horses' Hoofs. — 

Theodore P. Skellenger, Morristown, N. J. This is an 
improved packing slipper comprising a foot plate 
adapted to carry a pad, a skeleton wing to one side of 
the plate conforming in contour to one outer side con- 
tour of a hoof, while a second similar wing has a 
hinged connection with the opposite side of the plate, 
there being an adjustable connection between the two 
wings. The device is designed to prevent snow from 
balling under the foot, and affords facility for applying 
a salve or ointment when it is desired to treat the 
bottom of the foot. 

Hearse Attachment. — Thomas J. 

Weir, Cincinnati, Ohio. This invention provides 
means for the automatic coiling of the truck strap for a 
hearse, so that the strap will be held under tension 
wherever the truck may be located in the hearse. The 
improvement is especially designed for application to 
hearses having a longitudinally movable truck on 
which the foot portion of the casket is placed when 
deposited in the vehicle, a strap connected to the truck 
and extending to the rear end of the hearse furnishing 
means to control the truck. 

Stoning Knife.— Prank H. Disbrow, 

Glendora, Cal. This is a flat reversible knife having 
its opposite ends sharpened and provided with round- 
ing notches, the knife being held in a holder secured in 
a box to be attached to any suitable support. The 
knife is not held in the hand, leaving both bands of 
the operator free, and the knife is of a form especially 
designed to facilitate the stoning of fruit, etc. 

Game Apparatus. — Myra E. Favor, 

Brooklyn, N. Y. In this apparatus a canvas body is 
supported upon posts in an inclined position, the 
canvas having openings and pockets toward which 
balls are thrown, the different pockets representing 
different number* and values in a game. The game 



is very simple, and may be played indoors or upon a 
lawn. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Academic Algebra for the Use of 
Common and High Schools and 
Academies, with Numerous Exam- 
ples. By Edward A. Bowser, LL. D. 
12mo. Pp. 252. Half leather. Bos- 
ton: D. C. Heath & Co. Price $1.25. 

Dr. Bowser is well known as a writer of a valuable 
series.of mathematical text books which are largely used 
in the best institutions of learning. The chief merit of 
the present work lies in the remarkably clear manner 
in which the principles are explained and illustrated. 
The examples and problems are numerous and well se- 
lected and provided with answers. The whole work is 
inviting to the student, and the aim of it seems to be 
to render the study of algebra attractive without any 
loss of scientific method. Complicated examples are 
excluded because they consume both time and energy 
which may be spent more profitably on other branches 
of mathematics. 

A History of the People of the 
United States, from the Revolu- 
tion to the Civil War. By John 
Bach McMaster. New York : D. Ap- 
pleton & Co. 1892. Pp. xvii, 584. 
Volume III. Price $2.50. 

The completion of the third volume of Professor 
McMaster's important history of the American people 
is a subject of congratulation. The period its five 
hundred pages cover extends from the Louisiana pur- 
chase at the beginning of the present century down to 
the first days of the war of 1812 and the surrender of 
Hull at Detroit. The story of Burr's treason, of the 
early history of the steamboat, including the achieve- 
ments of Fulton, Livingston, and Stevens, the first rail- 
road, and many other of the triumphs and trials of early 
industries are here chronicled. It is out of place for 
us to indulge in encomiums on a work which has already 
won for itself a place as an American classic. Tbe 
period covered by the third volume is full of events of 
the deepest interest, and is at once interesting and curi- 
ous reading, in view of the political changes that have 
ensued since 1812. The author has very positive views 
of his own and does not hesitate to show them, which 
gives an aspect of life and interest to the book. His ac- 
count of the long embargo that preceded the war of 
1812 is specially interesting. 
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Wanted— 50 second-hand screw-cutting lathes, 8 to 12" 
swing, either foot or steam power. Will pay cash. W. 
P. Davis, Rochester, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

6 Spindle Turret Drill Presses. A.D. Quint, Hartf ord.Ct. 

Mixing machinery. J. H. Day & Co., Cincinnati, Ohio. 

For bridge erecting engines. J. S.Mundy, Newark, N.J. 

Portable and Stationary Cylinder Boring machines. 
Pedrick & Ayer, Philadelphia, Pa. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Job lot of small electro motors. Send for circular. 
Goodnow & Wightman, 63 Sudbury St., Boston, Mass. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. IrvinVan Wie, Syracuse, N.Y. 

Crandall's patent packing for steam, water, and am- 
monia. See adv. next week. Crandall Packing Co., 
Palmyra, N. Y. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4 ; Munn & Co., publishers, 351 Broadway, N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

A middle aged married man, a traveled salesman of 
experience, now permanently located at Denver, Colo, 
(pop., 150,000), where he has extensive acquaintance, de- 
sires agency of some Eastern or foreign specialty. Ad- 
dress Brewster & Co., Mendota Block, Denver, Colo. 

Wanted— We desire to arrange with parties, not 
already engaged in the selling of tinners' machines and 
tools, to represent us exclusively in the following cities: 
New York. Philadelphia, Chicago, St. Louis, Kansas 
City, and San Francisco. This is an exceptionally good 
opportunity for young men thoroughly acquainted with 
the details of manufacturing tinware by modern ma- 
chinery to enter into a lucrative business. Exclusive 
territory and control will be given, and bonds to in- 
demnify us will be required. Address Stark Machine 
and Tool Co., Buffalo, N. Y. 

£y Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

[Minerals pent for examination should be distinctly 
marked or labeled. 



Index op Notes and Queries. No. 

Motor, simple, on Edison circuit 4087 

Pressure and temperature .4088 

Battery, use of carbon rods for 4089 

Watches, oscillation of 4096 

Wooden posts, preservation of 4098 

Heat insulation 4103 

Ink eraser 4107 

Dynamo and wind power 4109 

Planter cast, paint for 4114 



(4086) B. C. J. asks : 1. Would you 

kindly answer in your paper the following question; 
Do you know of any practical dry storage battery, for 
closed circuit work? A. We know of no practical dry 
storage battery. 2. Can a storage battery be charged 
by an alternating current? A. No. 

(4087) R. H. T. writes : 1. I have built 

a motor similar to that described in Supplement, No. 
641. Forged iron magnet with 5 lb. No. 18 wire on it, 
armature 14 coils No. 20 wire, 4 layers, 8 convolutions. 
Would I burn out No. 12 plug if I were to attach it to 
our circuit of 110 volts, Edison system, or would I in 
any way destroy motor? A. The motor referred to is 
not suited to the Edison circuit. If placed in the circuit 
without using rheostat, the fuse would melt. The resist- 
ance of the machine should be increased many times 
to adapt it to the Edison circuit. 2. Can I charge 
storage baltery from our system above mentioned, 110 
volts? How many cells, and what size would I have to 
use, in order to obtain a proper supply for motor? A. 
You can charge a storage battery with the Edison 
current, but resistance will be required to prevent an 
excess of currant from passing through the cells. 
About tws cells will be required for the motor. 3. 
What is the voltage of motor ? A. 6 to 10. 4. Sup- 
pose one foot of No. 18 copper wire will carry 44 
amperes, will 10 feet carry 440? A. No. 5. I am a 
subscriber to both Scientific American and Supple- 
ment. What is my best way to get them bound? 



Would I have to pay a duty on the price of the bound j 
book if I sent them to you? A. We think you could 
make arrangements with the customs officers so that 
you would be obliged to pay duty only on the binding. 
Possibly you can find a book bindery in your vicinity. 

(4088) D. B. T. says : Pressure, volume 

and temperature are the three elements entering into 
all heat motors. I should be pleased to have a few 
questions answered concerning these elements and their 
variations and the natural laws governing them. Sup- 
pose we have a quantity of air in a cylinder whose 
piston moves air tight, and without friction. Say one 
cubic foot at a temperature of 490° F., and a pressure 
of 120 lb. per square iuch above the atmosphere. If we 
allow this air to expand (performing work) four 
volumes, that is to 4 cubic feet, what will be its pressure 
and temperature? Next, suppose we now force the 
piston back to its original position, what will be the 
temperature, and pressure? Supposing in each case 
there be no loss of heat by absorption or radiation. 
Can any one of the elements, volume, pressure, and 
temperature, be varied while the other two remain con- 
stant? A. In the movement of the piston as described, 
the temperature, volume, and pressure are all changed 
in terms of the absolute temperature and absolute pres- 
sure. No one can be changed without a corresponding 
change in both the other elements, although not always 
in the same direction; decreasing the volume increases 
the pressure and temperature and the reverse. With 
a volume fixed by the piston, change of temperature 
changes the pressure only, while with a free piston the 
volume is also changed. The details of these changes are 
complex, and require more study than comes within the 
ecope of Notes and Queries. See Scientific American 
Supplement, No. 279, for a valuable table of the con- 
ditions of pressure, temperature and volume of com- 
pressed air for each pound of pressure up to 100 pounds. 
Also No. 799 for a valuable illustrated lecture on com- 
pressed air and its properties; 10 cents each mailed. 

(4089) E. A. K. writes : 1. I have ten 

6 by 8 glass jars and ten 3 by 8 porous cups. Now, can 
you tell me how I can make ten batteries or cells, using 
the above and sheet zinc and electric light carbons for 
elements? I want to construct them so as to get the 
most possible current. A. Paraffine the ends (only) of 
the carbon rods by heating them and rubbing on 
paraffine, allowing it to soak in. Arrange two or three 
rows of the rods in a mould, and cast lead around the 
paraffined ends. Connect the wire with the lead by 
means of a screw or solder. Probably you will find it 
both cheaper and better to use carbon plates. The 
sheet zinc should be from % to X inch thick, and well 
amalgamated. 2. How many hours would such a bat- 
tery run? A. With constant use it would probably run 
four days with fair usage. 3. How much current does 
the sewing machine motor require which is described 
iu "Experimental Science *'? A. 10 or 12 amperes. 4. 
Would the above batteries run it? A. Ves; connected 
2 series of 5 each in parallel. 

(4090) W. F. W. writes: 1. I notice 

that Remsen's late Chemistry and other recent works of 
that kind give the following reaction when hydrogen is 
evolved : Zn + H 3 S0 4 - ZnSO* + 2H. And in all 
other equations showing two atoms of free hydrogen, 
they appear as 2H instead of H 3 as the earlier chemis- 
tries give. Prof. Remsen does not believe the hydrogen 
atom and molecule to be identical, for he gives the 
hydrogen molecule as H 3 in another place. Unless the 
first is an allotropic modification, I cannot see why it 
should be given 2H. Please explain. A. Tn writing 
formulas as a rule no attempt is made to indicate 
molecules of elements. Thus in the formulas you 
quote 2H is no more incorrect than Zn. The hydrogen 
molecule must be at least H 2 , possibly much more, and 
the zinc molecule must be Zn 2 and possibly much more. 
2. Is the space above the mercury in a thermometer a 
vacuum? If not, does it contain air or mercury vapor? 
A. It contains a trace of vapor of mercury. 

(4091) T. S. asks for a simple way of 

giving small articles of lead a coating with copper; the 
covering required to be only of the thickness of tissue 
paper. A. You will require a battery of one or two 
cells with a sulphate of copper bath. 

(4092) W. M. B. says : Please inform me 

as to the cause of black specks appearing on silver 
prints. The bath which I use is very clear and the pa- 
per of good quality. Please state cause and how it may 
be overcome. A. The specks are caused by the bath 
being too acid. Neutralize theacid with a small amount 
of ammonia. Consult a professional photographer in 
your vicinity. 

(4093) J. M. Mel. asks : What progress 

is being made in the Nova Scotia ship railway? Also 
are they still at work on the tunnel they were cutting 
under the Hudson? Also give a constant elastic force 
of 8,000 lb. pressing on a radius of 7 in. What horse 
power will it produce? These are the figures approx- 
imately. I especially want to get the most convenient 
formula where just these data are known? A. Work on 
the Chignecto ship railway has been suspended, wanting 
funds. Ditto work on the Hudson River tunnel. Both 
expected to resume soon. A constant pressure, as 
stated, has no significance in horse power without 
motion. If the circumference of your radius moves 
under the constant stated pressure at 200 feet per 

8,000 lb. X 200 

minute, you will have = 48'4 actual horse 

33.000 
power. 

(4094) T. M. says : In blowing out a 

boiler, does the water puss through the blow-off pipe 
with more or less force than there is in the boilers? 
With a 2 in. blow-off pipe 18 in. down from bottom of 
boiler, then connect with 2 in. feed pipe 10 ft. from 
check valve, 5 ft. from blow-off valve, 6 in. from blow- 
off turn, with elbow 2 ft. to sewer, what is the force 
or pressure at elbow, and at the sewer, 40 to 50 lb. 
preseure on boilers? A. The only additional pressure 
at the end of the blow- off pipe is due to the hydrostatic 
head of water or 0*43 of.a pound for every foot height 
between the water level in the boiler and the end of the 
clow-off pipe. This is more than counteracted by the 
friction of the water in the pipe while blowing off, 
the open end and freedom of exit making the pressure 
in the pipe mach lees than the boiler preseure. 



(4095) C. L. asks : Is there any solution 

placed upon the inside of a mould in which plaster of 
Paris may be cast to prevent it from adhering to the 
mould when cast ? A. Use olive oil or soapsuds. 

(4096) D. B. T. writes : You have, no 

doubt, noticed watches oscillating while hanging on 
the file at jewelers'. Why do these watches oscillate ? 
They seem to be an anomaly. Motion is usually com- 
municated from a stationary base, but these watches 
seem to have their base of motion within themselves. 
Please explain their modus operandi. A. The slight 
change in the center of gravity, due to the motion of 
the escapement, tends to set the watch in vibration. 
One movement of the escapement does not produce any 
visible effect. The action is cumulative, like that of 
destroying a bridge by the march of soldiers. The first 
impulse produces little effect. The effect of the second 
is added to the first, that of the third to the second, and 
so on until the maximum is reached. It is essential 
that the watch be very delicately suspended. 

(4097) T. H. asks : 1. Where Zwicker's 

" Engineer's Companion " is published. It treats of 
setting of valves of engines, etc. A. We can supply 
Zwicker's " Instructor for Machinists, Firemen, and 
Steam Engineers." Price $1, by mail. 2. Which is 
the proper way to set a globe valve, and reason for so 
doing? My method is having the pressure against the 
seat, but have been told different. A. Always set a 
globe or angle valve to shut against the source of the 
steam. This always allows of packing the spindle 
when steam is on. 3. Is there any good book published 
on setting the valves of the Corliss engine? If so, 
where, and what price? A. We can supply "The Cor- 
liss Engine," by Henthorn and Thurber. Price, $1 by 
mail. Also Halsey's " Slide Valve Gears," price $1.50. 
4. What is the cause of having a T. H. alternator spark? 
It seems as though fire was coming out of the arma- 
ture (inside), and has a strong smell of burned rub- 
ber. Would the dampness of tbe room after being 
mopped cause it ? A. You have a short circuit, we pre- 
sume, somewhere. Investigation only could show 
where. The dampness of the room has nothing to do 
with it. You should have it attended to at once, as you 
are spoiling the insulation evidently. 

(4098) W. E. T. asks : 1. What effect 

would dipping or saturating oak posts in lime water or 
a strong brine have on them in the way of preserving 
them from rotting after being put in the ground ? A. 
The cheapest process for preserving posts, and probably 
the best, is to soak the ends in a nearly saturated solu- 
tion of sulphate of iron (1J4 lb. of the crystal sulphate 
to 1 gallon of water) for 24 hours. 2. Which would be 
the best, lime water or brine ? A. The most convenient 
arrangement for this work is to use a tight hogshead 
with one head out, set it on end and pour the solution 
in about 6 inches deep ; then fill the hogshead with the 
posts. Repeat the operation each day, nntil the re- 
quired number of posts are treated. The setting can 
commence at once. Oak timber treated in this manner 
is known to have lasted 30 years in damp mines, where 
2 years is its life without treatment. 3. What strength 
of each solution, and how long should the posts stand 
in the solution to insure the best results ? A. If the 
posts are pointed, the solution should be made deeper 
than 6 inches, so that when the hogshead is filled with 
posts the solution will rise to 2 feet in depth. 4. Do 
you know of a cheap way to preserve oak posts from 
rotting ? I have charred them and dipped in coal tar, 
but it is too expensive. 

(4099) E. F. H. asks : Is a vacuum 

power ? What is its chief advantage when used in 
connection with the steam engine ? A. A vacuum is 
power when applied against atmospheric pressure. It 
adds about 13 lb. per square inch to the work of the 
piston, and in proportion to the mean engine pressure 
on the steam side is the measure of economy. 

(4100) E. W. asks : 1. How long will a 
Bunsen cell, 1 pint, last, run steady on a motor for 13 
hours at a time for 6 days out of every week ? A. If 
the motor has a high resistance, the cell might operate 
for a week with the renewal of the electropoin fluid at 
the end of the third day. If the resistance is small, the 
cell might fail in ten hours, or it might run forty hours, 
all depending on the amount of current used. 2. Will 
a 1-16 h. p. motor run a canoe ? A. It might at a very 
slow speed. You cannot expeet much from a motor of 
less than % to J4 h. p. 3. What is the voltage of a 1 
pint Bunsen ? A. Two volts. 4. I have an Edison 
lamp, 4 candle power. How many }4 pint Bunsen cells 
will be required to run it ? A. Three to four. 

(4101) T. B. P., Jr., asks: 1. I have just 

made a spark coil. My method was as follows : The 
inside of a bamboo rod, 7-16 inch in diameter, I filled 
with No. 16 soft icon wire. The rod is 8^ inches long. 
On this I wound five layers of double covered No. 16 
copper wire. The terminals of the wire I connected 
with binding screws on the end pieces. On putting the 
coil in circuit with a ratchet burner and four cells of 
Leclanche, it was found that there was scarcely spark 
enough to light the gas; so the spark coil was removed, 
and in its place an Iron bolt, 5J^ inches long, wound 
with 16 layers of same wire, was substituted. This 
arrangement produced a spark fully twice the size of 
the other. What is the matter with the first spark coil ? 
I had always understood that a core of iron wires was 
preferable to a simple bolt. A. Ic the first instance 
your wire was too far from the iron core. 2. Would it 
be possible to converse by means of two telephone 
receivers if the binding posts were connected each to 
each, or would it be necessary to introduce a cell or 
more of battery ? Please let me know if communication 
between two rooms in the same house could be *had in 
that way. Also if the steam pipes would answer as one 
conductor ? A. TJie receivers can be used in the man- 
ner proposed. The sound will be weaker than when 
a transmitter is used. 3. How many cells of open cir- 
cuit battery are required to successfully operate an 
automatic gas lighting burner ? A. Four or six. 

(4102) J. G. K. asks : 1. The height of 

a column Of water to equal one pound pressure per 
square inch at sea level. A. 2*3003 feet. 2. The height 
of a column of mercury tn equal one pound pressure 
per square inch at sea level? A. 30408 inches. 3. 
The mean pressure of the atmosphere at sea level, and 



the height of colnmn of water it will support. I find 
different authorities do not agree on this subject, and 
would like to get, in your opinion, the nearest correct. 
A. The pressure of the atmosphere when the barometer 
is at 30 in. is 14'7 lb. per square inch. The height of a 
column of water at 14*7 lb. pressure and 30 in. of the 
barometer is 33-947 ft. 4. What would be the cubical 
volume of a tetrahedron or four-sided body with all 
sides equilateral triangles, whose edges are 2 in. long, 
and the formula for working it arithmetically? A. For 
the volume of a tetrahedron multiply the linear edge 
of one side by 0*11785 for the volume or contents. The 
formula is a mathematical one. You will find a table 
of all the conditions for computing the elements of 
polygons in Harwell's " Pocket Book," $4 mailed. 

(4103) D. L. asks : What materials give 

best results for insulating heat and cold in refrigerators. 
Which is preferable— charcoal or mineral wool? I am 
about to make a refrigerator, and I have very little ex- 
perience along this line. I will also be very much 
obliged for any suggestion in regard to construction to 
attain the best result? A. In large refrigerators and 
cold storage rooms, the best practice is to line the space 
with paraffined building paper and fill in with dry saw- 
dust. For house refrigerators pulverized and mineral 
wool are both used. The mineral wool if properly 
packed is the best non-conductor, bnt charcoal makes 
the sweetest refrigerator, as it absorbs any odors from 
dampness that may accidentally get into the insulating 
space. In large refrigerating rooms the insulating 
space should be 6 in. thick. In household refrigerators 
2^& to 3% in. space, according to size. The method of 
construction you will readily understand by examin- 
ing the refrigerators in use. 

(4104) J. P. asks : 1. I have a C. & C. 

one-eighth horse power electric motor to be run in con- 
nection with a plunge battery. The carbons and zinc 
were allowed to remain in the solution for some length 
of time, and have become covered with a thick coating, 
so that they are in one solid mass. How can I get the 
carbons and zinc clean again? A. Soak them in hot 
water for a few hours. 2. If I run the motor by a pul- 
ley from a watermotor, how many lamps of 16 candle 
power would the motor light? A. The voltage of motor 
would probably be too low for anything but small lamps. 
3. Could I connect the electric motor with the wires of 
Edison's system ofjncandescent lighting for houses, so 
as to run a lathe or sewing machine, and if so would I 
have to reduce the power in any way, and how? A. 
No. The motor must be differently wound for the 
Edison circuit. 

(4105) J. H. G. asks for the cheapest 

and best method to extract the metal from the scum 
and skimmings from spelter, used to galvanize steel 
wire; it looks like dark yellowish ashes and is very 
heavy. A. It will not pay. The substance is princi- 
pally oxide of zinc. Distillation with charcoal in a re- 
tort is the method of reduction. 

(4106) N. B. R. writes : 1. I am build- 
ing the dynamo described in Supplement, No. 161. I 
have No. 16 B andS gauge single-wound cotton-covered 
copper wire for the field magnets. Is the insulation 
complete enough, or would it be better to paint each 
layer of wire with shellac before winding the next 
layer? A. The insulation will be sufficient if thin paper 
is placed between the layers. 2. Would No. 16 wire be 
as good as No. 14 for connecting the commutator 
springs with the binding pouts? A. Yes. 

(4107) R. L. W. asks for a good ink 

eraser. A. Try a saturated solution of oxalic acid in 
water. The red inks are made of various bases; for the 
color, as Brazil wood, cochineal, and aniline red. The 
aniline red may be removed by alcohol acidulated with 
nitric acid. Javelle water is good for many colored inks. 
—From the "Scientific American Cyclopedia of Re- 
ceipts." 

(4108) C. E. A. asks : Can you give me 

any plan for the cheap production of cyanide of am- 
monium ? Have tried the passing of the ammonia gas 
over heated charcoal, which does not seem to give the 
desired result. A. Heat sal ammoniac (ammonium 
chloride) and dry potassium ferrocyanide together in 
a loosely closed-flask or retort. The ammonium cyan- 
ide volatilizes and condenses in crystals. The work 
is very dangerous on account of the poisonous nature 
of the compounds. 

(4109) A. W. B. asks : Is it practicable 

to have a dynamo (one to furnish eight 16 candle power 
incandescent lights) run by a windmill? If so, how large 
would the windmill have to be, and what size dynamo 
would be necessary? As the wind might not furnish 
power enough at all times, how many storage cells 
would be necessary to store enough electricity to run 
the lights four hours, etc.? A. It requires a full horse 
power to run the dynamo. Yon would need from 8 to 
12 storage cells. 

(4110) C. A. G. writes : 1. Take an elec- 
tric current : A man could readily see that the deflec- 
tions of a galvanometer were not in proportion to the 
current. So who made it. and how was the discovery 
made that the currents were proportional to the tan- 
gents ? A. In the tangent galvanometer the needle is 
so far removed from the coil that the lines of force 
passing through it- are virtually parallel. The earth's 
directive action on the needle varies with the sine of 
the angle it makes with the magnetic meridian, the 
action of the lines of force due to the current is propor- 
tional to the cosine of the angle. The inteusity.of tbe 
current producing a given deflection underboth forces 
varies with the sine divided by the cosine or with the 
tangent of the angle. 2. Taking the law that the current 
is equal in all parts of the circuit (which I suppose 
means that it is equal In voltage and amperage), how 
can there be any difference of potential in any part of 
the circuit? A. Voltage is not an attribute but a cause 
of current; (therefore your supposition is wrong. As it is 
the cause of current, any two points on a circuit in action 
include between them a fall of potential, as the cause of 
or force producing the current in such part. 3. Given a 
current: Now,on one galvanometer say it registers 5°, 
on another 8°, must there not be a standard method of 
conveying the current around the needle so as to make 
the deflections equal for equal currents,on different gal- 
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variometers? A. There Is nothing absolute abont a gal- 
vanometer, except those of special construction. Gener- 
ally they have to be calibrated before their readings can 
be interpreted directly. Galvanometers can be and fre- 
quently are (as hi ammeters and voltmeters) constructed 
for uniform readings for given currents. 4. About how 
many heat units are there in a cubuf centimeter of zinc ? 
A. In conversion into oxide it will liberate 12*1 Kilo- 
gramme calorieB. 5. I have made the motor described in 
Supplement, No. 783, and it works to perfection, go- 
ing so fast it hums*. Now, as I understand it, the centers 
of greatest attraction on the field magnets are right next 
to the coils; therefore, the armature revolves, being at- 
tracted on one side and repelled on the other. Am I 
right? a. Yes. fi. On the motor referred to, one side 
of. the armature is positively and the other side nega- 
tively magnetized, is it ndt? A. Yes. 

(4111) W. H. W. asks : 1. Will you 

please inform me through your paper what is the differ- 
ence between nitrate of silver and oxide of silver, and 
how each are formed and what are their characteristics? 
A. Silvernitrate is a compound of the nitric acid radi- 
cal and silver, and is made by treating silver with ni- 
tric acid. It is a white solid, fusible and known often 
as lunar caustic. Silver monoxide is a brown powder 
formed by precipitating the above in solution with 
caustic alkali. 2. What is the substance called salicylic 
acid and how formed, and in what way is salacine con- 
nected with it? A. I*; is ortho-oxybenzoic acid, C 8 H 4 
(OH)0O 2 H. It ia made by heating sodium phenate in 
a stream of carbon dioxide. It occurs free in the 
flowerp of Spircea ulmaria, and as a methyl ether in oil 
of wintergreen. Salicin ib a glucoside, C 13 H lf( 7 , not 
directly related to salicylic acid. It is contained in the 
leaves and young bark of the willow, poplar, and other 
trees. Your other questions we cannot nndertske to 
answer. 

(4112) A. C. writes : 1. Last year bought 

Hopkins' "Experimental Science." Constructed mo- 
tor as therein described, page 497, etc., using cast iron 
magnet; did not double number of coils and convolu- 
tions; used field magnet just as it came to me from 
foundry. Should four volts make such motor move 
sufficiently to test accuracy of winding and connections? 
A. The voltage should be sufficient to overcome the re- 
sistance of the machine. The amperage must be great 
enough to produce the power. With an E. M. P. of 4 
volts and 4 or 5 amperes the motor should work very 
well. 2. With what degree of accuracy should halves 
of magnet be fitted together, and if inaccurately fitted, 
can failure to respond to four volts be attributed to that 
cause? A. The joints of the magnet should be as per- 
fect as possible. Your trouble was probably due to 
insufficient current. 3. What is the difference if, in 
winding armature, the terminal end of each of the 
twelve coils comes from the inside (or under) of core in 
place of from outside, as in illustration, page 500? A. 
No difference. 

(4113) T. D„ W., Jr., asks : 1. What 
kind of battery is required to run the electric tray 
illuminator as described in the Scientific American', 
vol. lxv.. No. 21, page 329 ? I wish to construct one of 
one or two candle power incandescent lamps. What 
kind of battery and how much would it cost to ran 
the same for a year? I would not use it every day, but 
only once every now and then. Sometimes it is a 
month before I will take a picture. A. Use 4 or 6 cells of 
Leclanche battery or 3 or 4 cells of Puller. The cost is 
very small when the battery is used only occasionally. 
It. would not cost more than 50 cents per year after the 
batteries are provided. 2. Is the flash made by the 
flash light (described on the same page as above) in- 
stantaneous or does it require a time exposure? Is the 
lens left uncapped and the flash made, or is the flash 
made and the exposure made a time one? Also what 
number of Seed's or Cramer's plates should be used ? 
A. The flash is instantaneous. Use the quickest plates. 
The lens may be left uncovered. 3. Will beeswax do 
a$ well for lining a tray for silvering paper as paraffin ? 
A. Yes. 

(4114) J. B. M. asks : 1. I have some 

statuary made of composition (sample inclosed) having 
a similar appearance to Rogers groups in finish. The 
outer coating or finish is wearing off, giving them a 
soiled, spotted appearance. What can I use to restore 
this brownish, or drab finish? It is a dead color, not a 
gloss. A. Give it a coat of paint made of white 
lead, ra-w umber, a very little oil and turpentine. Tube 
colors such as are used by artists can be used after 
thinning with turpentine. 2. What will restore the 
glo?s to frame work of a type writer that has become 
dull? A. A thin coat of hard drying japan varnish. 
A Hue quality of furniture varnish with refined lamp 
black added is sometimes used. 

(4115) J, A. P. writes : 1. I have a boat 

12 feet long. What size motor would it require to run 
il 5 or 6 miles per hour? Would two simple motors like 
thoBe described in Hopkins* "Experimental Science" 
answer? A. You will hardly get more than three miles 
an hour with the simple motor. 2. How many cells 
Btorage battery would it require? A. 12 cells. 3. How 
many square feet of positive plate would it require to 
each cell? A. 2or3 square feet. 4. How can I anneal 
cast iron? A. Imbed in blacksmith's cinder and oxide 
of iron and heat in closed iron boxes to redness for 
several days. 5. How much current does a storage bat- 
tery receive in circuit with a 16 candle power 110 volt 
lamp? A. Half an ampere. 



rubber hand>tamp manufacturers use to take their im- 
pressions of the type in?— W. B. R* asks: Can you tell 
us In your paper the kind of rubber cement that is used 
on the back of felt letters by which they are stuck to 
cloth, simply by running a hot, iron over them? What 
is the cement made of and how is it applied to the felt? 
-W. M. says: I should like to know of some washing 
preparation.— C. J. M. says: Please answer through 
your Notes and Query column how to make colored 
crayon for the purpose of rough sketching on paper.— 
A. D. says: If it is not outside your province, will you 
kindly give me the recipe for making koumiss out of 
cow's milk?— P. C. asks for a reliable washing com- 
pound.— G. W. S. asks for a formula for a benzine-re- 
sisting preparation to apply to corks.— P. C. & Co. ask 
for a burnishing ink for the use of shoemakers.— A. B. 
C. says: 1. Please inform me how carbon paper such as 
used with the typewriter in making transcripts is made. 
2. How can typewriter ribbons be renewed or re-inked? 
Answers to all of the above queries will be found in 
the " Scientific American Cyclopedia of Receipts, Notes 
and Queries," to which onr correspondents arereferred. 
The advertisement of this book is printed in another 
column. A new circular is now ready. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and nil 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

March 1, 1892. 

AND BACK BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



J. N. L. says: Kindly give me a receipt for an ink 
eraser in liquid form.— C. R. D. Bays; Will you please 
give me a good receipt for making soldering fluid to be 
used in jewelry?— F. C. A. says : Tell me of a cheap 
substance that can be melted and run into moulds and 
become hard like rubber when cold.— A. P. J. says: 
W ill yon please let me know how to dissolve amber in 
pome quick drying solvent, so as to dry about as quick 
as shellac in alcohol?— G. B. B. asks for a copying 
paper.— J. H. says: I noticed the article on cement for 
metals made of zinc oxide and zinc chloride. Won't 
you kindly. let me know how it is prepared ?— W. W. 
G. says: Please inform me what is generally used in 
-making plaster of Paris moulds, and how to mix it. — 
.C. A. B. asks: Can you inform an old reader of what 
•that compound ie, and the manner of making it, that 



Adding and counting apparatus, O. R. J. Woh- 

lang] 469,766 

Advertising puzzle, J. L. Leavitt 469,838 

Advertising sign, J. O. Belknap 470,034 

Aging whisky, apparatus for, J. H. Halllgan 470,121 

Altar for sacramental purposes, household, L. C. 

Beaudet 470,098 

Annunciator, ele ctro- magnetic, F. W. Dunbar 469,996 

Armature win ding for dynamo-electric machines, 

B. Elckemeyer 469,917 

Asphaltum etc., from natural asphalt, produc- 
tion and manufacture of pure, H. A. Diehl — 469,777 

Auger.earth, B. Lane 470,059 

Auger, earth, O. A. Scott 470,168 

Axle blanks and axles, machine for making con- 
tinuous collared, O. C. Hall 469,784 

Axle lubricator, J. E. Crook 469,966 

Bag. See Mail bag. 

Bail ear and cover fastener, G. D. Strayer 470,147 

Baling press, A. A. Gamble 469,737 

Band cutter and feeder, A. A. Booth 469,907 

Barr el hoist, Kimmel & Keck..... 469,703 

Battery. See Electric battery. Voltaic battery. 

Beam clamp and hanger, W. W.Canby 470,102 

Bed bottom, spring, D. Edgar 469,836 

Beehive, G. A. Drummond 470,111 

Bell ringer, J. L. Baker 470,098 

Belt, driving, P. B. D. D'Humy 469,778 

Belt, tightener, C. Jernander .' 470,134 

Bicycle, W. Smith 469,753 

Bicycle attachment, B. W. Bless 469,732 

Bicycles, child's seat for, C. Weinedel 469,760 

Bin support, convertible, W. T. Cary 470,087 

Binder, temporary, J. F. Tapley 469,757 

Bit. See Bridle bit. 

Bituminous rock, method of and apparatus for 

reducing natural or artificial. H. J. Warren... . 470,159 

Blind fastener. L. W. Hammond 470,162 

Blowpipe, T. H. Aldrich 469,670 

Board. See Game board. Match board . Stove 

board. Wash board. 
Boiler. See Water tube boiler. 

Boiler or other furnace, E. W.Jones 470,052, 470.053 

Boiler tube, H. W. Althouse 469,731 

Boiler tube scraper. O. Borchardt 469,676 

Bolt. See Flour bolt. 

Bolt and nut fasten! ng device, H. B. Curry 469,993 

Book, manifold memorandum, E. K. Bottle, 

469,929, 469,930 
Book or case for exhibiting goods, W. N. Brewer. 469,7°3 

Boot or shoe heel, B. It. Miller 469.746 

Boot or shoe sole, J. Green 470,046 

Boring machine, A. McDougall 469,840 

Bottle, B. H. Brown, Jr 469,677 

Bottle, siphon, Welch & Brownen 469,878 

Bowling alley, A. Warth 470,023 

Box. See Journal box. Pie box. Telegraph 

box. 
Braiding machines, combined spool holder and 

stop motion for, W. Mundt 469,974 

Brake. See Car brake. Vehicle brake. Wagon 
brake. 

Brake piston indicator, J. J. Hannan 469,823 

Bridges, self-acting gate for draw. Gabeie & 

Mattes 470,118 

Bridle bit, B. M.Johnson 470,051 

Broom holders, machine for making spring wire, 

M. D. Kremer 469,911 

Brush, fountain marking, H. S. Brewington 469,990 

Brush makers, knot picker for.W. Lewis 470,003 

Buckle, M. Scheuer 469,982 

Burner. See Gas burner. 

Burner, T. A.Williamson 470,091 

Butter jar, L. Van Vleck 469,729 

Button, G. B. Adams 469,902 

Cable grip, A. H. De Camp 469,909 

Cable systems, distributing box for, C. H . Wil- 
son 468,765 

Can filling machine, 3. T. Cox 469,992 

Can labeling machine, C. B. Newell 470,165, 470,166 

Can labeling machine, J. C. Taylor et al 469,906 

Can opener, A. Ward 470,087 

Can opener, A. T. Welch 470,024 

Car, Heacock & Lovejoy 470,125 

Car, D. B. Williams 470,089 

Car brake, T. F. Clark 469,963 

Car coupling, 1. Neckerman 470,144 

Car couplings, spring box for, McMahon & Wil- 

coxson 470,071 

Car door, ventilating, C. T. Schoen 469,794 

Car heater, L. Haas 470,120 

Car Btarter and brake, W. L. Davis 469,776 

Car.stock, C. W. Allen 469,829 

Car, ventilated, J. W. Hartin 469,698 

Car wheel, J. R. Davies 469,681 

Car wheel, J. Harris 469,919 

Cars, hot water heating apparatus forrallway, J. 

F. McElroy 469,864 

Cars of cable roads, apparatus for illuminating, 

Scribner & Warner 469,873 

Cars, power transmitting mechanism for, E. 

Prouty 469,717 

Caramels, packing box for, G. E. Sauergton — „... 469,981 

Carbon sheet holder, J. 8. McDonald 469,748 

Card case, B. Senner 470,079 

Carding engine, Dobson & Appenzeller 469,835 

Carpet stretcher, O. Dahl 470,039 

Carpet stretcher, A. H. Mlkesell 470068 

Carpet sweeper, E. B. Peck 469,714 

Carriage gearing, T. Doland 469,735 

Carrlagetop, D. Conboy 469,964 

Carrier. See Cash and package carrier. Veloci- 
pede luggage carrier. 

Cart, dumping, A. Ray 469,870 

Cart, road, WO. Travis 470,021 



Case. See Card case. Fruit packing and snip- 

ging case. Packing case, 
and package carrier, J. Finck. 469,896 

Cash drawer and recorder, E. B. A. Laves 469,789 

Casket handle, J. McCarthy... ., .^469,975 

Casks or barrels, tap hole protector .for. W. F. 

Schopfer 469,872 

Cereal drier, P. Borgarelll 469,849 

Cereals and products, treating, E. V. Donelson.. . 470,140 

Chain cutter, N. A. Chaney 470,1(8 

Chain, drive, J. B. Ivey.. 470,141 

Chair. See Reclining chair. 

Chairs, foot rest for, J. J. Hogan 470,128 

Change delivering device, C. R. Ferguson 469,778 

Checkrein holder, G. G. Chauncey 469,934 

Cheese safe,F. S. Gilford 469,692 

Chimney, heating. 8. T. H. Holt 469,700 

Chuck, lathe, C. E. Pease 470,075 

Churn, J. Jaque *®.'E 

Ch urn, G. Martinet -.. 469,970 

Ci rcuit interrupting device, A. WurtB 470,161 

Clamp. See Beam clamp, 
Clasp. See Shoe clasp. 

Clasp, Kuchler & Fischer 469,705 

Clock, electric alarm, J. Yungbauer 469,802 

Closet. See Desiccating closet. 

Cloth cutting machine, C. B. Fulton 469,837 

Coal slack, burning, W. A . Koneman 469,859 

Cock and check valve, combined stop, C. F. Kiser 470,058 
Coke, apparatus for quenching, T. R. Osbourn, 

469^67, 469,868 

Coke oven, H. Kennedy 469,817 

Coke oven, T.R. Osbourn a--a-v lS'32 

Commutator br ush and holder, C. D. Jenney 469,806 

Cooler. See Tumbler cooler. 

Copy preSB, F. E. Davenport 470,105 

Cot, folding, C. M. Wagner 469,750 

Counters, etc., combined arm rest and guard for, 

W. C. Huss 470,002 

Coupling. See Car coupling. Hose coupling. 
Shaft coupling. Thill coupling. 

Cuff link, A. T. Mason 469,885 

Culinary vessel, 8. Williams 470,090 

Cultlvator.J. Kirby 469,807 

Cultivator, B. F. Young et al 470,030 

Curtain mover,I. M. Askren * 69 -§Q5 

Cut-off, water spout, P. W. Armstrong 469,989 

Cutter. See Band cutter. Chain cutter. Plan- 
ing cutter. 

Cylinder lock, H. Morton 469,946 

Dandy rolls, wire gauze for, J. Pohle 469,716 

Dash pot, W.A. Harris 469097 

Dead fight, A. McDougall 469,913 

Dental heater, W. S. How 469,884 

Desiccating closet J. A. Wills 469.7W 

Digger. See Potato digger. 

Display rack, A. L. Engle 469,686 

Ditching machine, L. A. Desy 470,107 

Door check, H.R. Frisbie 469,968 

Door check, T. D. Morris 469,825 

Dredges, dipper for, J. Van Patten 46>Jt728 

Drier. See Cereal drier. Sand drier. 

Dust collector, A. C. Brantingham 470,035 

D at nn.G.C. Foose 469.7PI 

Dust pan, adjustable, G. D. Miles 469,71/., 

Dynamo or motor, R.C. Kintzing 470,057 

Electric battery, B. Ortelli 470,073 

Electric circuits, fuse for, Scott & Wurts 470,014 

Electrc conduit, underground, B. P. Robbing 469,723 

Electric elevator, C. J. Sturgeon 470.15C 

Electric machine, ynamo, E. A. Sperry 469,725 

Electric meter. J. J. Wood 469,800 

Electric motor controlling device, A. L. Parcelle. 469,712 

Electric plaster, galvanic, J. W. Sbults 469,796, 469,7a? 

Electrical distribution, system of, W. Stanley, Jr. 469,809 
Electrical translating devices, adjustable suspen- 

Bi on apparatus for, H. D. 81 sson 470,080 

Electro-magnetic machine^ B. Lundell 469,862 

Electrolier, extension, C. Deaves 469,895 

Elevator. See Electric elevator. 

Elevator, 8. B. Stokes :., 469,984 

End gate, wagon, F. B. Cunningham 469,903 

Engine. See Carding engine. Locomotive en- 
gine. Rotary engine. Traction engine. 

Engine cut-off, steam, W. A. Harris. 469,696 

Evaporating pan, vacuum, 8. M.Xiillie.., 470,060 

Extractor. See Stump extractor. 

Eyeglass holder, B. B. Wilmarth 470,136 

Eyeglasses, J. J. Wood 470,029 

Farm gate, J. R. Means 470,067 

Faucet, R. L. Webb 469,901 

Faucet. Altering, H. H. Luse 470,004 

Fence machine, wire, J. J. Harris 470,047 

Fences, stay rod clip for wire, R. E. Poind exter.. 469,808 
Ferrule for whips and making the same, Grant & 

Velten 469,897 

Fertilizer feeder, A. H. Worrest 469,801 

File, letter, C. B. Jewell 470,050 

File, letter, C. F. Lomb 470,062 

Firearm magazine, J. M. Marlin 469,819 

Firearms, ejector mechanism for breech-loading, 

C. A/King 470,157 

Fire department use, vehicle for, C. T. Holloway. 469,998 

Fire escape. C. P. B. Ehrentraut 470,112 

Fishing reel, N.J. Felix 469,687 

Fishing reel. E. 8. Holmes 470,1;* 

Flax, etc., machine for breaking, scutching, and 

hackling, J. Cardon 469,679 

Flooring or roofing, metal. G. A. Hobson 469,804 

Flour bolt. Smith & Clark 469,752 

Force feed lubricator, Traves & Whelan 469,821 

Fork. See Pastry fork. 

Fountain, portable lawn, W. N. Best 469,848 

Fountain stage, C. A. Dunlap 469,683 

Frame. See Refuse carrier frame. 

Fruit gatherer, O. L. Danforth 469,880 

Fruit packing and shipping case, C. H. Treat 469,986 

Fruit receptacle ventilator, J. P. Smith 469,983 

Fuel, method of and apparatus for heating with 

fluid, W. A. Koneman 469,857 

Furnace. See Boiler or other furnace. 

Furn ace attachmen t, E. Waugh 469,877 

Furnace door, T. H.Chadwick 469,894 

Furnace for burning granular fuel, C. R. Penfleld 469,749 



Furnace grate, L. W. Jem berg. 469,816 

Furnace grate, rocking, J. R. Ree ™ * ,vv 

Fuse, percussion, H. P. Merriam 



eed 469.978 

.469,886. 469,887 
Gauge. See Leather gauge. 
Galvanizing metal tubes or bars, Thomas & Hill- 
man 469,925 

Game apparatus, C.P. Blinn 469,928 

Game board, W. S. Reed 469,948 

Garments, safety pocket for, J. B. Replogle 469,721 

Garter, I. Altman 470,031 

Gas, apparatus for the manufacture of, J. A. 

Dubbs 470,040 

Gas, burner, H. Kennedy 469,824 

Gas, manufacturing fuel, W. A. Koneman 469,858 

Gas, producing, A. W. Putman-Cramer 470,007 

Gas, purifying illuminating, J. Wlesender 469,847 

Gate. See End gate. Farm gate. Sliding gate. 
Wire gate. 

Gate roller and hinge, J. E. Gonser 470.045 

Generator. See Vapor generator. 

Girth, J. C. Covert 469,965 

Glass annealing leer, J. H. Lubbers 469,790 

Gong signal, J. C.Wells 470,025 

Grain scouring, polishing, and separating ma- 
chine, G. ET Russell 470,077 

Grain separator, W. H. Schulte 469,827 

Grinding machine, R. J. Christy 4«9,772 

Gun, breech-loading quick-firing, C. Holmstrom.. 469,814 

Gun carriage or mounting, J. B. G, A. Canet 470,036 

Hame fastener, J. Ingells 470,049 

Hammer, tack, W. Jacoby 470,156 

Hammers, nail or tack holding attachment for, 

Munn &Rowe 469,710 

Hammock spreader, I. E. Palmer 469,869 

Handle. See Casket handle. 

Harvester, corn, P. KeBling 469,920 

Harvester, corn, J. W. Miller 470,069 

Harvester, potato, T. Head 470,126 

Harvesting and reaping machines, reel attach- 
ment for, Z. M. Llndley 470.OC1 

Hayrack, H. M. Prat her 470,11., 

Heat, apparatus forutilizing waste, W. A. Kone- 
man 469,860 

Heater. See Car heater. Dental heater. 

Heel Btiffeners, machine for forming, L. Cote..... 469,774 

Helmet attachment, C. Hoppe 470,131 

Hinge, W.S.Gillespie 470.043 

Holder. See Carbon sheet holder. Checkrein 
holder. Eyeglassholder. Pen holder. Pho- 
tographic roller bolder. Stage scenery holder. 
Wire nolder. 
Hoop or band fastener and tightener, C. Sparks.. 469,889 

Horse detaching device, C. D. Hill 470,127 

HorBes, electrical device for stopping, a. B. Hol- 

son 470,155 

Horseshoe calks, device for sharpening, J. Lus- 

sier 469,707 

Hose coupling, air brake, G.Cain 469,830 

Ice cultivator, J. G. Bodenstein 470,099 

Ice machine, Hoos & Mann . . 469,999 

Indicator. See Brake piston indicator. Station 
Indicator. 

Inhaler. H. P. Roberts 470,011 

Injector, double-acting, H. A. Bolze. 469,674 

Inkstand. G. W. Galbreath 470,119 

Insecticide, H.Berkefeld 469,892 

Insulator, C. N.Hammond 469,940 

Intrenching tool, W. H. Hamner 470,122 

Iron. See Smoothing iron. 

Jack. See Lifting jack. Wagon jack. 

Jar. See Butter jar. 

Jar fastening, W. Teamer _.. 469,965 

Journal box, A. C. Stilson 469,890 



Journalbox, W. O. Wakefield 469,730 

Kitchen cabinet, W. Thompson 469.842 

Knitting machin" for ribbed work, circular, J. F. 

Gordon -. 409,694 

Knob attachment, W. E. Sparkc 469,953 

Knob fastening, door, J. H. Ormsby: : 470,072 

Ladder, step, C.H. D. Sinconnes 4611,751 

Lamp, miner's safety, J. B. Harris et al 469,918 

Lamps, electric light atttachment for, R.C.Put- 
nam 470,008 

Lasting tool, K. Guhring 469,M» 

Latch.J Marks «9,8e3 

Lathe, Dablgren & SvensBon 469,813 

Lathes, gauge for screw cutting, s. Jeffs 470,142 

Leather gauge, F. Clark 469,680 

Leveler, road, A. Zoldoske 469,950 

Lifting jack, J. H. Cory 469,632 

Light. See Dead light. 

Lightning arrester, Scott & Wurts 470,013 

Liquid meter, automatic, M. E. Reisert 469,793 

Lithographic plates, manufacturing, O. Klnder- 

mann 469704 

Lock, see Cylinder lock. Nut lock. Permuta- 
tion lock. Switch lock. 

Lock. 3.H. Shaw 469,950, 469,951 

Locomotive, electric, T. L. Willson 469,799 

Locomotive engine, A. R. Cavner 469,844 

Locomotives, propelling gear for tramway, C. D. 

Scott _." .* 470,078 

Looms, picker check for, R. W. AndrewB 469,671 

Lubricator. See Axle lubricator. Force feed 

lubricator. „ 

Lubricator, E. McCoy 470,163 

Lubricator, Taylor& Edwards 470,085 

Lung testing machine, coin-controlled, L. Donne 469,936 
Machinery, starting and stopping mechanism for, 

J. Patten 439,713 

Magnet, electro, A. D. Ayres 469,672 

Mail bag, J. L. BasBett 470,169 

Mail bag catcher, WinBOl* & CummingB 470,160 

Mail pouch loop, Taylor & Purely 469.727 

Malting apparatus, A. Deininger 469,851 

Matchboard, J.Wright 469,879 

Measure, liquid, J. J. Hove 469,805 

Medicinal extract, R. A. Chesebrough ... 469,850 

Metal planers, work holder for, W. Honscheid — 469,815 

Metallic vessel seam, E. G. West 469,761 

Meter. See Electric moter. Liquid meter. 
Water meter. 

Mil k receptacle, J. M . O'Neill 469,711 

Moulding machines, work holder for variety, E. 

Flint, Jr 469,938 

Motor L.CAtwood 470,095 

Mower attachment, lawn, J. L. Bieder 469,916 

Mull, C. Boosb 470,100 

Muff bed, E. Goldman 470,044 

Music leaf turner, H. 8. Brewinston 470,151 

MuBic leaf turner, O. W. Catlin 469,8,11 

Musical instruments, coin-controlled device for, 

D.Genovese 470,041 

Nail driving machine, R. Ashe 470,137 

Nail machine, C. li Houghton 470,132 

Nail machine feed mechanism, M. Altmeyer 470,149 

Nail rolling machinery, M. Altmeyer 470,150 

Noedle employed in tbe manufacture of felted 

Jabrics.C. A. Whipple 469,762 

Nut, J. H.Burdick 469,678 

Nut lock, H. L. Stone 469,924 

N utlock, J. W.Willcoxon...: 470,088 

Organ, H. Janes : 469,787 

Organs, octave couplerf or folding keyboards for, 

F. W. Hedgeland 409,699 

Packing case, G. B. HusBey 469,942 

Pan. See Dust pan. Evaporating pan. 

Pantograph, L. Cote 469,775 

Paper feeding machine, T. A. Briggs 469,932 

Paper or other fabrics, apparatus for coating, G. 

1. Feldon 470,115 

Paper roll fixture, O. H. HickB 469,855 

Pasting machines, automatic fountain for, C, E. 

Newell 470,164 

Pastry fork, A. M. Mangin 470,005 

Pen, fountain, A. F. Sperry 470,082 

Penholder. T. O.Earle 469,084 

Pencil. L. H.Sondheim 469,754 

Pencil.lead, L.H. Sondheim 470,081 

Permutation lock, C. A. Dorn 470,110 

Photographic roller holder, G. Jones 470,054 

Piano, C. Van Haagen 469,876 

Pie box, A. A. Whiting 409,987 

Pill machine, J. R. Witzel 470.K8 

Pipe. See Blowpipe. 

Pipe flasks, core seat for, R.Morgan 469,747 

Pipe wrench, F. L. George 470,042 

Plane attachment, A. J. Ferris 469,688 

Planing cutter, Kussmaul & Reicbert 469,84r, 

Planter, corn, L. Scofleld 469,it>j 

Planterjseed, J. A.Stone 469,756 

Plow, W. Strait 469,750 

Plow, break, F. w. Gillespie 469,693 

Plow, reversible, W. F. Sweet 470,019 

Pole, tubular, metallic, D.Dorward 470,153 

Police nippers, 8. A. French 469,117 

Pool game register, Hathaway & Golden 470,048 

Pot. See Dash pot. 

Potato digger, W. Morrow 469,973 

Press. See Baling press. Copy press. 
Pressures, mercury column for ascertaining, A. 

B. Calkins 469,960 

Printer's slug, GunderBOn & WilBOn 470,154 

Printing machine, T. A. BriggB 469,931 

Printing machine, chromatic, H. F. Wyatt 469,767 

Prlntng machine, cylinder, M. Vierengel (r), 

11,227, 11,228 
Printing plates, producing photo-mechanical, L. 

Schaefer 470,012 

Propeller, W.A. Baldwin 470,097 

Propelling mechanism, boat, W.H.Dick 470,108 

Pump, G.W.Long 470,063 

Punch, J. W.Graves 409,783 

Rack. See Display rack. Hay rack. 

Rail fastening device, W. 8. Phelps 469,947 

Railway conduit syBtem, electric, Waller & Man- 

ville 469,828 

Railway contact dev ice, electric, J. C. Love 469,861 

Railway frog, N. Ratchford 470,00 

Railway rails, locking device for, J.Rigby 4GD.921 

Railway signal, electric, w. Holloway, Jr 470,129 

Railway station, J. G. Emery, Jr 469,882 

Railway switch signal, E. D. Bangs 469,927 

Railway tie, T.C. Anderson 470,094 

Railway trolley, electric, W. H. Morgan 469.8SD 

Railways, power transmitting device for electric, 

E. H.Johnson 469,944 

Razor strop, O. W.Castner 469,893 

Reclining chair, adjustable, W. J. Williams ct al.. 470,027 

Reel. 8ee Fishing reel. 

Refrigerating and ice making apparatus, absorber 

for ammonia, N. Johnson 469,945 

Refrigerator, C. F. Paige 470,167 

Refuse carrier frame, J. W. Zimmerman 470,093 

Register. See Pool game register. 
Regulator. See Windmill regulator. 

Riveting machine, M. Arnold 469,891 

RivetB orbolts, making, E. Sears 469,724 

Roads, machine for making and repairing, M. G. 

Bunnell / 469,771 

Roller. See Gate rojler. 

Rope oi'ing device, J. A. Hopkins 470,000 

Rotary engine, W. S. Lycan 470,064 

Rubber, T. C. Branson : 470,101 

Ruler, paper cutter, and blotter, combined, W. J. 

Stanton, Jr 469,915 

Saddle, B. P. Blood 469,957 

Saddle, harness, I. S. Remson 469.979 

Safe, L. Simmons 470,017 

Safe, burglar proof, T.M.Martin 469,971 

Sand drier, G D. Grannis 469,939 

Sand raising apparatus, A. McDougall 469,841 

Sash balance, G. C. Gardner 469,690 

SaBh cord fastener, G. L. Fowler 469,689 

Sash cord fastener. R. M. Gardner 469,691 

Sash fastener, IS. L. Badgley 469,769 

Sash, window, J. B. Cohen 470,139 

Sawing machine, wood, J. P. Currie 469,734 

Scaffolding, J. Anderson 470,032 

Screwdriver, F. A. Howard 470,001 

Screwdriver. J. VV. Jones 470,055 

Separator. See Grain separator. 
Sewing machine feeding mechanism, R. G. Wood- 
ward 470,092 

Shaft coupling, J. T.Ferres 469,780 

Shaper, C. Douglas 469,852 

Shears, W, Wilkinson 469,988 

Sheet metal binding pieces, machine for making 

curved, J. H. Williams 469,763 

Sheet metal cones, method of and dies for form- 
ing, F. Hart 469.7A5 

Sheet metal vessels, die for manufacturing, F. 

W.Judd 469,741 

Shingle machine, W.J. Perkins 469,97ti 

Shipping package, C. L. King 469,744 

Shoe clasp, P. Clifford 469,935 

Shoehorn, N. A. Dickinson „ 470,109 

Shot gun, magazine. W. H. Ostrander 469,900 

Shutter bower, H. V. Demarest... 469,834 

Signal. See Gong signal. Railway signal. Rail- 
way switch signal. 

Signals, compensator for,.l. J. Turner 470,148 

Signaling apparatus, W. B.Chalmers 469,961 

Signaling device, train, J. Lynch 470,065 

Sizing compound, A. SteinbauBer 469,954 

Skiving machine. J. R Scott 470,015, 470,016 

Sliding gate, A. Wilkinson 469,848 

Smoke and spark arrester and conductor, I. J. 

Hartford 469,988 

Smoothing Iron electrically heated, W. Mitchell.. 469,78} 
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Snowplow.W, Y.FIsher 469.9S 

Snow plow and scraper, automatic, B. F. Denham, 469,682 

Soldering tool electric, J. J. Bitter 469,949 

Bole trimming machine, J. H. Reed 469,720 

Spectacles. D. T. Methven 470,006 

Spout and bucket cover, sap, H. R. Milks 469,791 

Spring. See Watch balance spring. 

Springs, machine for making coil, F. M. Jeffery... 469,943 

Stage scenery holder, E. Stanclin". 469,726 

Station indicator, G. Meyer 4T0.135 

Stool, piano, March & Wolff. 470,066 

Stove board or platform, J. J. Sweeney 469,875 

Stove, cooking, J. S. Harkins 469,739 

Stove, hot blast. G.W. McClure.. 469.828 

Stove, oil burning, Stillman & Markoe *"M5i 

Stove, regenerative hot blast, McClure & Amsler. 469,820 
Stoves, grates, etc., gas burner for, H. E. Earle.. . 469,861 

Strainer, tea or coffee, N. F. Whipple 470,026 

Stump extractor, hydraulic, A. Taylor 470,086 

Switch lock, J. J udge 470,056 

Table, D. A.Hall 469,997 

Target trap, Eaton & Damm 469,904 

Target traps, electrical releasing device for, P. 

North .... 7. 469,905 

Tea kettle or similar vessel, sheet metal, F. W. 

Judd 469,742 

Tea kettle, sheet metal, F. W. Judd 469,743 

Tea or other caddy, J. N. Strong 470,018 

Telegraph apparatus for branch offic s, J. B. Hard 469,856 
Telegraph box. non- interfering fire alarm, F. F. 

Loomls 469.745 

Telephone system, T. W. O'Brien 469,865 

Telephone transmitter, J. C. Gooldlng 469,782 

Telephony. W.C.Lockwood 469,706 

Tellurian, Parties & Hadley 470,074 

Tellurian, 8. M. Reavis 469,719 

Tbill coupling, G. H.Allen 469,926 

Thill coupling, C. P. Button 469,933 

Thrashing machine, E.G.N. Salenius 469,871 

Tie. See Railway tie. 

Till with money changer inclosed, W. H. Staats... 470083 

Time pieces, hand for. S. V. Beckwlth 469,673 

Tire, pneumatic, Moffat & Hubs 470.070 

Tire upsetting machine, E. Ghaquette 469,962 

Tobacco stick or hanger. E. A. Hasten 470,124 
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Inside Pave, each Insertion - - 75 cents a line 
Back Page, each insertion - • - • $1-00 a line 
The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. . Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



ADAMANT WALL PLASTER 



BEST PLASTERING MATERIAL KNOWN. 

No experiment. Its success has been phenomenal. 

Thirty factories in this and other countries. 

ADAMAftT ftlFU. CO., SYRACUSE, N. Y. 



Patent Foot Power Machiner 

Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOR SATING Machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Tails Mfg. Co. 

" "~ ~ , Falls, N, • 



695 Water Street, Seneca i 




WOODS 



Tongue, vehicle, J. P. Johnson 

Tongues, manufacture of metallic vehicle, R. R. 

Singer 469,952 

Tool rest, ad ju stable, L. E. Rhodes 470,010 

Toy money bank, E. S. Boynton 469,732 

Toy puzzle, O. Louvier 469,818 

Toy savings bank, A. Colton 469,773 

Traction engine, J.J. Moore 469,888 

Tramway, aerial, A. H. DeCamp 469,908 

Transfer. H. de GrousiUters 469,898 

Transit, T. F. Randolph 470,076 

Transporting and transferring materials, appara- 
tus for, J. C. Murphy 469,912 

Trap. See Target trap. 

Trays, spring clamp for children's,A. W.Wheaton 469,798 

Trolley eaten, automatic, Shepard and Lang 469,750 

Tube. See Boiler tube. 

Tube blanks, machine for finishing the edges of, 

J. B. Perrlns 469,977 

Tubes ir bars, machinery or apparatus for grind- 
ing and polishing, R. J. & A. Edwards 469,910 

Tumbler cooler and cleaner, H. H. Snow 469,874 

Type writing machine, C. S. Booth 469,675 

Uppers, machine for lasting and trimming, W. S. 

Morey 469,972 

Valve, automatic, G. W. Young 469,768 

Valve controller, automatic, W. H. Kilbourn 470,143 

Valve for oil wells, shutoff.E. Evans 469,996 

Valve (operating mechanism for clam shell 

buckets, T. Symunds 470,020 

Valve, safety, C. W. Gibson 489,853 

Valve, steam motor, A.J. Griffin 469,695 

Vapor generator and burner, E. F. Edgar 469,685 

Vaporizerand burner, hydrocarbon oil, G. Bots- 

ford 470,138 

Vaporizing apparatus, oil, J. A. Aldridge 469,811 

Vehicle brake, L Boiron 469,958 

Vehicle wheel, P. Merrill 469,708 

Velocipede, W. .1. Edwards 469,883 

Velocipede luggage carrier, R. D.Perry 469,715 

Ventilator. See Fruit receptacle ventilator. 

Vessel, anti-rust, T.D. Brown 469,991 

Voltaic battery, H. I. Harris 470,123 

Wagon brake, R. E. Davis 469,994 

Wagon brake, automatic, H.J. Holman 469,(40 

Wagon jack, F. Finsterer 469.Ui; 

Wagon, rotatable delivery, H. 8. Tuthill 470,022 

Wagon starter ■ L. O. Tomlinson 469,758 

Wardrobe. T.Buechele. 470,152 

Washbench and wringer, combined, R. Davis 469,833 

Wash board, J. T. Sargent 469,980 

Washing machine, R. H.Smith 469346 

Watch biJances. method of and apparatus for 

rating, C. E. Emery 469,967 

Watch balance spring, u. Olsen 469,914 

Water meter, O. Beckman 470,033 

Waterl purifying apparatus, F . A . Bunnell 469,770 

Water tube boiler, R. R. Zell 469,810 

Water wheel. F. M. Bookwalter 469,959 

Weeder.F. Hulse... 470,133 

Weighing machine feed mecbanism,H. E. Smyser 470,146 

Welding machine, electric link, C. L. Coffin 470.038 

Well fixture, S. H. Sayre, Jr 469,922 

Wheel. See Car wheel. Vehicle wheel. Water 
wheel. Wind wheel. 

Whiflletree, J. Edgar 469,736 

Wick.lamp, M. E/Elder 470,113 

Windwheel, M. Irrgang 469,786 

Windml 11 regulator, automatic, Gorrell & C lay. . . . 469,738 

Window, J. J. Eyraud 470,114 

Window, sliding, A. F. M. Toulten 469,955 

Wire gate, M. W. St. John 469,923 

Wire holder, A. B. Hendryi 469,941 

Wire stretcher, G. W. Delbridge 470,106 

Wood grinder, C. Cornwell 469,812 

Wood splitting machine. C. J. Dante 470,104 

Wool or other material by the use of steam or 
other fluid, apparatus for cleansing, R. J. Gat- 

ling! 

Wool, apparatus for removing vegetable matter 

from, L. Kern 469,788 

Wort, apparatus for the preparation of, C. Rach.. 469,718 

Wrench. See Pipe wrench. 

Wrench, A. Hullinger 469,701 



FRET SAW oi 
BRACKET 

Planed Ready for Use. Books of Design. 

tsr Send stamp for catalogue. 

CABINET WOODS AND VENEERS. 

THE E. D. ALBRO CO., 

Eastern Branch, 800 LewU St., New York. U.S. A. 

H. T. Bartlett, Ma'r. F. W. Honerkamp, Ass't Mar. 

Mills, Cincinnati, Ohio. 



LATHES 



Improved Screw Cutting 
Foot and Power. 

Drill Presses, Shapers, Band, Circular, and Scroll Saws. 
Machinists' Tools and Supplies. Lathes on trial. 

|y Catalogue mailed on application. 

SEBASTIAN LATHE COMPANY, 
44-40 Central Ave., Cincinnati, O. 



world Injectors 

operated entirely by a single 
handle and therefore the simp- 
lest to operate. Single turn of 
the handle is all that is required. 
Always to be depended upon and 
consequently the safest and 
best. If you use, or are likely 
to use Boiler Feeders, Injec- 
tors, Jet Pumps, etc., send 
for Catalogue. It contains val- 
uable information and tables for 
b^ engineers, etc. American In- 
177 LarnedBt., Detroit, Mich. 




Mining and Electrical 



Alfred Gruillaume, 

ELECTRICAL AND MINING 

Machinery * Specialty. 

Electric Lamps for Miners. 

Boom 1107, O wings Building, 
218 DEARBORN STREET, CHICAGO. 

Ask for Guillaume's Revolving Dryer. 




■ YON & HEALY, 

mm 63 Monroe Street, Chicago. 

Will Hall Free their newly enlarged 
Catalogue of Band Instruments, Uni- 
forms and Equipments, 400 Fine II- 
lustratior.J, describing every article 
required by Bands or Drum Corns, 

Contains Instructions for Amateur Bands, 
Exercises and Drum Major's Tactics, By- 
Laws and a Selected List of Band Music. 




T. A. C. 



TRADE MARKS. 

Barytes, powder ed, Gabriel & Scbal f 20,789 

Boots, shoes, an d foot wear made of leather and 

cloth, G.W. Hcrrick ft Co 30,781 

Bottles, plus, Whtthal i. Tatum & Co 20,792 

Building and roofing purposes, damp course cloth 

for, ft. Alexander 20,775 

Canned and preserved fls j, O. P. Upshur 20,795 

Canned meats, extract >f beef, and soups, Libby, 

McNeill & Libby 20,794 

Cigars, D. S. ErL & Co 20,787 

Coffee, roasted, Thomson & Taylor Spice Company 20,807 
id ■""" " " ■" ' ' 



Cotton, linen and hemp yarns, 

yarns, si)':, (spun, thrown, or sewing, 
yarns of wool, woi-Bted.or hair.sewtng, Aktlen- 



thread, jute 
hrown, or sewing.) and 



gesellschaft fur Textll-lndustrie, vormals 

Dollf us-Mieg & Cie 

Elastic woven fabrics, Glendale Elastic Fabrics 

Company 20,788 

Electrical appliance for body wear, W. I.Smith.... 20,796 
Fire arms, ammunition, and fishing tackle, G. 

Freund 20,804 

Food preservatives. E. F. Pearson. 20,791 

Gliding, liquid preparation for.Roessler &Hass- 

lacber Chemical Company. ..„ , 20,797 

Hairpina.A- Angell 20,793 

Hats, men's, McKibbin & Co 20,800,20,801 20,802 

Lard bams, and breakfast bacon, George. Fowler, 

Son & Company 20,777 

Liniments, ointments, and unguents, W. A. Col- 
lins 20,780 

Medicines, line of proprietary, F.M. Mares 20,779 

Oil, olive, L. Peirano , 20,784 

Oils, paints, varnish es,>and lacQuers,anti-corrosive, 
E. Mueller & Mann. 



Remedies for purifying the blood, P, B. Monroe... 20,778 
Remedy for rheumatism, W.H. & R. W. Crippen.. 20,798 
Skins and fur and clothing made or lined with 

skinsor trimmed with fur, T. S.Jay 20,790 

8ou p preparations, Frederick King & Company.... 20 782 

Toilet lotion for the skin, Lemcke & Ruppel 20,783 

Tonic, G. C. Stillson 20,785 

Towels, sanitary, Southall Bros. & Barclay - 20,803 

Toy ten pins, W.S. Reed Toy Company 20,805 

Watches, watch cases, and movements, B. I». 

Straaburger & Co , 20,~™ 

Whisky, W. H. McBrayer 20,808. 20,809, 20,810 

Wines, brandies, and cordials, A. de Montebello & 

Co 20,776 

A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print, 
issued since 1863, will De furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the f ore- 
foinglist, provided tbey ure simple, at a cost of $40 each. 
f complicated the cost will be a little more. For fall 
Instructions address Mumi & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



MARCH 1st to OCTOBER 1st. 

Sales of a patented specialty over 
two millions. Manufactured on roy- 
alty. Inventors, write us. 
THE TUSCARORA ADVERTISING CO., 
COSHOCTON, O. 



FOOT POWER LATHES 

For Electrical and Ex- 
perimental Work, 
For Gunsmiths & Tool 
| Makers. For General 
J Machine Shop Work. 
High Grade Tools; 
elegant in design, su- 
perior In construction. The best foot power 
lathes made, and quality considered, the 
cheapest. Send for catalogue and prices. 
W. F. & John Barnes Co., 1999 Ruby St., Rockford, 111. 




The Remington 
Standard 



Typewriter 

Isto-day,asit 
haseverbeen 
the leading 
Typewriter. 
C a refully 
tested im- 
prove ments 
are constantly added to this famous 
machine. 

TRY OUR PARA OON BRAND OF TYPEWRITER 
RIBBONS. 




Send for Illustrated Catalogue. 



TFRJACKET 



NO AIR PUMP. 
IN. VACUUM. 

CHICAGO WATERJACKETCONDENSER GO 

47 W.WASHINGTON ST. 

F,r. ;h;c"lar. CHICAGO, ILL. 




gafiri -'•Btirlimrj * 



After being on the Market Five Years 

The "AC ME "Still Leads! 

Sizes One, Two, Three, and Four Horse Power. Arranged for either Natural Gas 
or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil fire. 
Send for catalogue giving full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS. Browil Race, ROCHESTER, N. Y. 



ELECTRIC POWER APPARATUS, 

FOE EVERT VARIETY OF ME0HA1TC0AL WORK 

SAKE, SURE, RELIABLE. 



ESTIMATES FURNISHED. 



SEND FOR CATALOGUES. 



THOMSON-HOUSTON MOTOR CO., 

620 ATLANTIC AVENUE, BOSTON, MASS. 




THE GIBBS PATENT 

DUST PROTECTOR. 

For protecting the nose and mouth 
from Inhalations of dust of every 
character. Invaluable In mills and 
factories. Perfect protection 
with perfect ventilation. Dust 
inhaled into the nose and lungs 
results In Catarrh and Consump- 
tion. Nickel plated protector sent 
postpaid on receipt of $1. 

Gibbs Respirator Co., 

36S. La Salle St., Chicago. 



Hatch Chickens by Steam. 1 
improved EXCELSIOR INCUBATOR 

.Will do it. Thousands In tncoetffal oper- 
ation. Simple.? erf ect and Self '-Begu ating. 
'Lowest-priced first-class Hatcher made. 
Guaranteed to hatch a larger percentage 

"**""*• of fertile eggs at less cost than any other. 

6a. for Bias. Catalog. 6*0. H. STAUL, (Jalaey, IU. 




Electric Fishing 



Latest, most in- 
rteresting <fc fas- 
^cinating novelty 
out. More exciting than the real sport ^^For old & young. 
We will Bend our journal, the only one devoted to electrici- 
ty for beginne s 8 moa. on trial and the game for only SOc 
Bamplecony 10c. ELECTRICAL PROGRESS S6sl.Chicaflro.IU 




CONMTER, 

Figures any and all kinds of ex- 
amples. Operated by keys 
^aves 60 per cent of time. In- 
sures accuracy, and relieves all 
mental strain. Why don't you 
get one? 
Send for circular. 

FELT & TARRAHT MPS, 00. 

62-66 Illinois St., Chioago. 



STEVENS PATENT 

SPRING KEY HOLE CALIPERS 

Leader, No. 73. Price, by mall, postpaid. 

3 inch 10.70 1 4 inch 10.75 

Bach tool will open as wide as Its legs are 
long, so a 2W inch opens 2^ i nchee, 3-3, 4-4, 5-6, 
6-6, Ni Ideal and Leader Spring DM- 
ders and Calipers, Ideal Su rf ace Gauges, Depth 
Gauges, and Fine Machinists' Tools. 

jy" Illustrated catalogue free to all. 
3. STEVENS ARMS Si TOOL CO., 
P.O.Box 280 Cbicopea Falls, Mass, 





IiASPEVRE'S 

PATENT CHECK VALVE 

for Locomotive, Stationary, 
and Marine Boilers. Has 
many ad vantages over other 
similar devices. Thisvalua- 
ble patent for sale. For 
terms and particulars, ad- 
dress, M. Laspethk, 124 S. 
Water St., Philadelphia, Pa, 



Wyckoff, Seamans £s? Benedict, 

327 Broadway, New York. 

NOW READY! 

A NEW AND VALUABLE BOOK. 




12,000 Receipts. 680 Pages. Price $5. 






THE GIiEN CAMERA. 

Price $1.00. By Mall. $1.25. 

Makes pictures 2^r2W in. With 
each camera is included a complete 
set of chemicals and full apparatus, 
6 dry plates, 1 package blue process 
paper, 1 package card mounts, 1 
printing frame, 2 japanned trays, 
etc. A complete instruction book 
with each camera. 

lyes, Blakeslee & Williams Co., 8!« Vsx*8S£ 



WOOD WORKING MACHINERY 

For Veneer, Fruit Package and Barrel Works. 

Handle, Spoke and Turning Factories. 
I. E. Merritt Machinery Co., liockport, N. Y. 



"ic^LE IN £0JL£HS. 
,,,..:. ...... — oos r ;n fuel and repairing 

> PEERLESS ™I t ^ n b a o n c d PACKING. 

' 5 T MARYS ELECTRIC DAMrEfl REGULATOR 
J. C.WINANS 220 FREMONT ST. 
San FRANCISCO , CAL . 




$5tO$15 p .!Lf a J(u„? 

IIGHTNIN0 PLATER 

and plating jewelry.watahea 
tableware, Ac. Plates the 
finest of jewelry good as 
new, on all kinds of metal 
with gold, silver or nickel. 
No experience. No capital. 
Every house has goods need- 
ing plating. Wholesale to 
agents $5. Write for circu- 
lars. H. E. DELXO A 
C<k, Columbus, O. 



Shepard's New $60 Screw-Cutting Foot Lathe 

£ jgK Foot and Power Lathes, Drill 

S 1 ! *^Ji Presses, Scroll Saw Attach- 

*4 C tgadi ments, Chucks. Mandrels, Twist 

& ■aEBs tegEaLiSsBBf Drills, Dogs, Calipers, etc. 
* It^^TbssM Lathes on trial. Lathes on 

5 JSHa rnsSTO Send for catalogue of Outfits 

* MJlir AJsrsU f or Amateurs or Artisans. 

J ISsnfwV Address H. I,. SI1KPARI), 

* %aWKg^HaSf J* 141 West 2d Street, 

3 "ill*^ ■-- £■""' Cincinnati, Ohio. 



The Sebastian-May Co. 

Improved Screw Cutting 

Poot&T AmTTflfl 
Power LA 1 XlJjd 

Drill Presses, Chucks, Drills, Dobs, 
and Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
165 to lf>7 Highland Ave., 
SIDNEY, OHIO. 




This splendid work contains a careful compila." 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American during the 
past fifty years ; together with many valuable and 
important additions. 

Over Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost every Inquiry that can be thought of, 
relating to formulae used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, . carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; now to make luminous 
paper, photograph papers, ete. 

Under the nead of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks ; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 
plicit terms that any intelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts ; Electro-Me- 
tallurgy, 125 receipts ; Bronzing, 137 receipts j Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning- furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 
Soaps have nearly 300 receipts. 
Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 
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Valuable Books on Minerals, Mining 

AND ASSAYING. 



The Prospector's Field Book and Guide In the 

Search for and the Easy Determination of Ores and 
other Useful Minerals. By Prof. H. 8. OBborn, LL.D- 
author of "A Practical Manual of Minerals, Mines, and 
Mining." Illustrated by 44 engravings. 12mo, 175 pages. 
Prtee 81.50 

A Practical Manual of Minerals. Mines and 
Mining. Comprising suggestions as to the localities 
and associations of all the Useful Minerals; full de- 
scriptions of the most effective methods of both the 
qualitative and quantitative analyses of each of these 
minerals, and hints upon the various operations of 
mining, including architecture and construction. By 
Prof. H. S. Osborn, LL.D. Illustrated by 171 engravings. 
Bvo, 367 pages. Price $1.50 

|y A descriptive circular, giving the full tables of con- 
tents of the two books above named, sent free to any one 
who will send his address. 

A Treatise on Metalliferous Minerals and 
Mining. By D. C. Davies. With 148 illustrations. 
12mo, 432 pages. Price 85.0O 

Mine Drainage, By Stephen Michell. 8vo, 277 en- 
jravinss. Price S6.O0 

A Treatise on Earthy and Other Minerals 
and Mining. By D. C. Davies. With 76 engravings. 
12mo. Price $5.00 

Mineralogy Simplified. Easy Methods of Iden- 
tifying Minerals, including Ores, by means of the Blow- 
pipe, by Flame Reactions, by the Spectroscope, and by 
Humid Chemical Analysis, based on Von Kobell's Ta- 
bles for the Determination of Minerals, etc. By Henri 
Erni.M.D. Illustrated. 12mo. Price $3.00 

Underground Treasure*: How and Where to 
Find Them. A Key for the Ready Determination of 
Minerals within the United States. By James Orton. 
Price $1.50 

The Assayers' Manual.— An Abridged Treatise 
on the Docimastic Examination of Ores and Furnace 
and other Artificial Products. By Bruno Kerl, Profes- 
sor in the Royal School of Mines: Member of the Royal 
Technical Commission for the Industries, and of the 
Imperial Patent Office. Berlin. Translated from the 
German by William T. Brannt, Editor of " The Techno- 
Chemical Receipt Book," etc Second American edi- 
tion, edited with extensive additions by F. Lynwood 
Garrison, member of the American Institute of Mining 
Engineers, Iron and Steel Institute, Verein Deutscher 
Eisenhuttenleute, etc. Illustrated by 87 engravings. 
354 pages, 8vo, cloth. Price $3.<M» 

t^T A circu tar of 8 pages, 4to, giving the full Table of 
Contents of this Important Book, asweU as anew List of 
Leading Books on Metal Mining, Metallurgy, Mineralogy, 
Assaying, Chemical Analysis, etc., sent free to any one in 
any part of the world who Witt send his address. 

|y The above or any of our Books sent by mail, free of 
postage, at the publication prices, to any address in the world. 

|y Our new and revised Catalogue of Practical and Sci- 
entific Books, 38 pages, $vo, and our other catalogues* the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postage to any one in any part of the 
world who will furnish his address. 

HENRY CAREY BAIRD A CO., 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U. S. A. 



BUILDERS OF HIGH GRADE BOATS. 

We Build Everything, from a Canoe to a Steam Yacht. 

Complete Stock Oars, Sweeps and Boat Trimmings. 

We Make all Sizes Pipe Boilers and Engines. 

SEND lOo. FOR COMPLETE CATALOGUE, 




THE DAVIS BOAT & OAR COMPANY, 

Detroit, Mich.., TJ. S. A. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 

M etal Type W heels, Dies, etc. 
Model and Experimental Work 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York Stencil Wks. IOC Nassau St., N.Y 




OIL WELL SUPPLY GO. 

91 & 92 WATER STREET, 

Pittsburgh, Pa., 

Manufacturers of everything needed for 

AHTBSIAK WilLLS 

for either Gas. Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





HARPER'S 

PERIODICALS 

HARPER'S MAGAZINE, One Year - - $4.00 
HARPER'S WEEKLY, One Year- - - - 4,00 
HARPER'S BAZAR, One Year - - - - 4.00 
HARPER'S YOUNG PEOPLE, One Year - 2.00 



$£T Postage f ree to all subscribers in the 
United States, Canada, and Mexico. 



The volumes of the Wbbklt and Ba- 
zar begin with the first numbers for 
January, the volumes of the Young 
PbopI/B with the first number for No- 
vember, and the volumes of the Maga- 
zine with the numbers for June and 
December of each year. 



Booksellers and Postmasters usually 
receive Subscriptions. Subscriptions sent 
direct to the publishers should be accom- 
panied by Post Office Money Order or 
Draft. When no time is specified, sub- 
scriptions will begin with the current 
Number. 



The Magazine is an overflowing store of good litera- 
ture and exquisite art— a delightful production deserv- 
ing all the fame and all the material success which have 
been won hy it. The Weekly is a rarely illustrated 
chronicle of the year's events. There is no end of pleas- 
ure and profit in its pages. . . . The BAZAR is a repo- 
sitory of fashion, and a gallery of some of the finest 
engravings of the time. . . . The Young People is 
at reasure-house, fascinating to every boy and girl as 
well as to plenty of persons older. A remarkable and 
valuable, an instructive and delightful line of publica- 
tions, indeed.— N. Y. Sun. 



Address 



HARPER & BROTHERS, 



NEW YORK. 



Machinists' Tools of every description, 
drop forged from bar steel, 
correct in design and unequaled in finish. 

THE BILLINGS & SPENCER COMPANY, 

HARTFORD, CONN. 



V0LNET W. MASON & CO., 

FRICTION PDLLEYS CLUTCHES and ELEVATORS 

I'KOV IIIKM K. It. I. 



VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of ice 
boats, demons! ratine how and why it is that these craft 
sail faster than the wind which propelsthem. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 




v an ifuzcii 

HAS 



Van Iluzen'd Pat. I.oooe Pulley Oiler 

Highest Indorsements, 
Enviable Reputation, 
Scientific Pedigree. 
A two years' test by conservative 
manufacturers of national reputa- 
tion has shown it to be the only per- 
fect Lubricator for Loose Pulleys in 
use. Prices very reasonable. Send 
for our" Catalogue Number 5.V 
Van Duzen & Tift, Cincinnati, O 




T 



HE PENMA. DIAMOND DRILL & MFG. CO. 

B1UOSRORO. PA.. Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 




JAMES W. QUEEN & CO. 

Microscope 
• Makers, 
PHILADELPHIA. 

Send for Catalogue. 



PIAROS, ORGANS, VIO LINS & GUITARS 




Sent anywhere on 10 days 
trial. Freight paid both ways 
Send for catalog & price list 

THOMPSON MUSIC 00. 

258 Wabash Ave., CHICAGO. 
N. B.-Send6cto pay postage 
and we will send 2 pieces of 
late music f REE and our large 
catalog of Sheet Music and 
Books with cut rates. 



CAD fiAl E Half Interest In patented Grass 
rwn OHLEi Collector for Lawn Mowers. Is ad- 
justable to any style of mower. F. F. Kelley, 

2355 Larimer Street, Denver, CoL 



The NATIONAL. 

INDEPENDENT. 

UNIVERSAL,. 

COMBINATION. 

Strongest. Easiest to change. Best Finish. Rever- 
sible Jaws (patented) giving 5 changes including 
every possible desired position. 

New Catalogue, illustrated, sent free. Liberal dis- 
counts. Prompt shipment. Address 
The JNat'l Chuck Mfg. Co., Mt. Vernon, N. Y. 



Chucks 



THE INTERNATIONAL CYCLOPEDIA 

Revised Edition of 1892. Just Oat. 




The BEST READY REFERENCE CYCLOPAEDIA in the ENGLISH LANGUAGE 

Contains Latest Census of all Countries, New State Maps made for this edition; all Maps Re- 



SOLD FOR CASH OB ON EASY PAYMENTS. AGENTS WANTED. 

DODD, MEAD & COMPANY, 753 s n5rBRo7DwYY7N T Ew N YbRK. 



WOOL, WASHERS, 

WARP DYEING AND SIZING MACHINES, 

PATENT RUBBER COVERED SQUEEZE 

ROLLS. 

POWER WRINGERS FOR HOSIERY AND 

YARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL AND COTTON DRYERS, Etc. 

_ Catalogues free. 

CEO. P. CLARK 

Box L. Windsor Locks, Conn. 



ARCHITECTURAL ENGINEERING- 

Bv J. Kendall Freitag. A presentation of a few facts In 
connection with the engineering part of the huge frame- 
works of metal and terra cotta that adorn our large 
cities of to-day. With 9 figures, contained In Scien- 
tific American Supplement, No. 816. Price 10 
cents. To be had at this office and from all news- 
dealers. 




p=- <a.aioque ~-*M oo".™?CE^ir 
ft flNE PRESS WORK f „•»» VJS.T^. 
V «cnf»tTV PH0T0 ENGRAVI 
L SPMWU< I ZINCETCHII 



ENGRAVING. 
ZINC ETCHING 



Ournew General Circular " S. A.," showing specimens 
of all our work, Is now ready. Send stamp and particu- 
lars for estimates. 



DEFIANCE MACHINE WORKS, 

DEFIANCE, OHIO, U. 8. A., 

BUILDERS OF 

WOOD-WORKING MACH1EBY 

FOB 

Hub, Spoke, Wheel, Wagon, Carriage Bending, 




Patent Wheel Boxing Machine. 



Neclr- 
Yoie, 

Single- 
Tree, 

AST) 

Handle 
Factories. 



Complete 
Outfits. 



Send for 
Catalogue. 



PROPOSALS. 



US. Engineer Office, Room F 7, Army Huild- 
• Ing, New York. February 13, 1892.-Notice is 
lereby given that the Engineer property now stored at 
Hallett*s Point, Astoria, L. I., will be sold at that place 
by public auction for cash, beginning at II o'clock, a. m., 
Thursday, March 24, 1892. It consists of tubular boilers, 
air compressors, drills, hoisting engine, pumps, and 
other assorted articles, including scrap Iron, brass, and 
lead. A complete list will be supplied on application. 
G. 1*. GILLESPIE, MeuU Col. of Enyvneere. 




rand 

1 pro- 
,._... _ _ until 

12 M, of March 15, 1892, for 1. Building (100) linear feet of 
extension of South Pier at Grand Haven Harbor, Mich.; 
2. Furnishing white pine timber and stone filling. Pre- 
ference will be given to materials of domestic produc- 
tion or manufacture, conditions of quality and price 
(import duty included) being equal. Attention Is In- 
vited to Acts of Congress approved February 26, 1885, and 
February 2JL 1887, Vol. 23, page 332, and Vol. 24, page 414, 
Statutes at Large. For further information, specifica- 
tions, etc., address as above. WILLIAM LUDLOW, 
Major, Corps of Engineers, Bvt. IAeut.-Col., U. S. A. 



SEWING MACHINE MOTOR FOR AMA- 
teurs.— By C. D. Parkhurst. Description of a very Blm- 
ple and effective motor, with laminated armature, of 
sufficient power to actuate a sewing machine. With 11 
engravings. Contained in Scientific American 
Supplement, No. 759. Price 10 centB. To be had at 
this office and from all newsdealers. 




FOUNDRY PLANS WANTED. 

Sketches wanted for a grey Iron Foundry, for an 



Agricultural Implement Factory, arranged for melting 
fifty tons per day, with faculty of increasing to seventy- 
five tons without Inconvenience or disarranging cupolas. 
Address Xi care Dodd a Advertising Agency. 

<«5 Washington St., Boston, Mass. 



ELECTROMOTOR, SIMPLE. HOW TO 

make. By G.M.Hopl»lns.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in s-cikntjfic Ameuican 
Supplement. No. #>-41 . I'rice 10 cents. To be had at 
this office and from all newsdealers. 



To Inventors. 

E. Konigslow, manufacturer of Fine Machinery 
and Models, offers Special Facilities to Invest- 
ors. Guarantees to work out ideas in strictest secrecy, 
and any improvement that he can suggest goes with the 
work. Thousands of men have crude though rea ly val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 181 Seneca 8t., Cleveland. Ohio. 



PURE TEMPERED COPPER 



lJ l . l iW. |ll :H. I UIilJ l M ' im M'l itfWi 'l j:IJJJJ:l J .|j. l lV 8 






HARRISON CONVEYOR! 

HanSlins Grain, Goal, Sand, Clay.Tan Bark, Cinders, Ores, Seeds.&c. 
&SSK.I BORDEN, SELLECK & CO., {m^SVU} Chicago, ML 



AELLULOID 7AP0N c? 

I 4.1 BARCLAY ST.^MEW Y0RK. v 
X. Tl GUM LACQ'-'EaS - BRILLIANT Ar 

^» — - c~=j_i -SOfF- LICENSEES OF TK 



* f, >- MANUFACTURERS OF^ "-=-. 

? A Celluloid lacquers 



i.'D BRACKS 



t I JL | ALAND'. 
3HEL.AOS 

ANY. JT- — 



[TheDINGEE&CONARDCO'S 



ARE ON THEIR OWN ROOTS. 

and cost no more than the other kinds, 

' Propagated and grown by special methods of 

our own, they grow and bloom wherever 

grass grows and water runs. 
fS m We are much the largest Rose growers 
\ in America. Our mail system insures free 
\ and safe delivery, and makes us your next 
\ doorneigbbor. Our New GUIDE for 1892 
\ is the handsomest and best flower book out. 
v Tells how to select, get and keep upwards of 
2000 varieties of ROSES, BULBS, 
HARDY PLANTS and SEEDS. 
Free to every one, for the asking. 

[The DINGEE A. CONARD CO. 

[ Rose Growers frSeedsntenJUtSX GROVE.PA. 



FERTILIZER MACHINERY, 

Crashers, mills, Mixers, Digesters, Dryers, etc 

Complete Fertilizer Wor s designed, erected and started. 

C. H. DEIHPWOLF & CO., York, Pa. 



CUMMERS DRYERPULVERIZERMALCINER 

C L AY frum bam *, cried i'5crs.PF.R TCN.Alsovery 
wet 8, pas r / materials." PHOSPHATE ROCK. GYP SUM &c 
CALCINED by new cheap pnocfss. PULVERIZER for 

FINEGRIND'.NG OF PAINTS, PH0 SPMATE ROCK 

CEMENTS 4C— LARGE CAPACT V , VERY D UF.ABL E 

SEPARATOR-HANDLES To 80MESH& FINER 10 TO 2 

TONS PER HOUR WITH i-H.P. 
MAKFC. FOR U.S. EXCLUSIVELY BY I SOLO EXCLUSIVELY BY 



FrontierIronWorks.; 



".U.UMHERtJDN Detitoit.Mii 



A 



NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained in 9ciKNTt pic American Supplement, sent 
free 0/ charge to any address. 

MUNN & CO., 361 llrondway. New York. 



Established 



EXPERT MODEL MAKING. 

J. C. Setx, Prop. Chicago Model Works, Chi caco. 111., 179 
E. Madison St. Write for Catalogue of Model Supplies. 



PLAYS 



Dialogues, Speakers, for School, 
Club and Parlor. Catalogue free. 
T. S. DEHISOH, Publisher, Chicago. 



CHUCKS. 



Catalogue No. 12, lust issued 
with over 4C new illustrations 

— sent free. Address. 

The Cuftliman Chuck Co.* Hnrli'oi'fl, Conn. 



izoo BICYCLES 

in stock. New and second- 
hand. Cash or time. 

I(|A. W. GUMP & CO. 
DAYTON, OHIO. 
Send for list. 
AGENTS WANTED. 

BICYCLES. GCXSudTTPKTTBITIBS TAKER IS EXCHAXOK, 




BATES .ROCK & ORE BREAKER 

Capacity up t o 200 tons per hoar. 

Has produced more ballast, road 
metal; and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

GATES IRON WORKS, 
50 C So. Clinton St., Chicago 

136 C, Liberty Street, New York, 
237 C, Franklin St., Boston, Mass 

The Geneseo 
ROAD CART, 

Best Top and Open Cart on earth. 
Rides as easy as a bupgy or no sale. 
$^ Free circulars for all. 
D. F. SAEGENT & SON, 
GENESEO, Henry Co., III. 
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L *RGE WATEB JA Nl A 
>LAN! 2l . ;AS p £clALT Y. \, 
SPECIFICATIONS FURNISHED | . L p' 
TOR FOUND ATI0NS&T0WEBS. -L.vALUW C LL <-* u 

N° 217. E. Main St. Louisville Kt 



nFAFfKS &HEAD NOISES CURED 

^■^■•l fc y Peck's Invisible Tubular K»r Cushions. W'insj.ers 
^^^™" heard. SnccesefalwhenaUrflmedleiifail. Soldi-ritTr 
OQl?byF.HlSQ0X,ft&IB'way l N.Y. Writefwbookotprwrfrfn&t 
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1Ht>perti0ement©. 



Inside Page, each insertion - - 75 cents a line 

Back Page, each insertion - - - - $1.00 a line 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




Wbtrever be rpay appear 

The Wheelman on a Columbia Bicycle is an 
object of admiration. He is gracefully and nat- 
urally posed on a wheel which is perfect in con- 
struction and of elegant design and finish. Will 
you join the throng ? We make and guarantee the 

CENTURY COLUMBIA, 

COLUMBIA LIGHT ROADSTER SAFETY, 

COLUMBIA LADIES' SAFETY, 

EXPERT, LIGHT ROADSTER, and VOLUNTEER COLUMBIAS. 



KODAKS 



are always sold loaded ready for 
immediate use. They can be 
used for roll films or glass plates. 
The new 



JK 



r~ •*• •*• •*• Daylight Kodak 

can be loaded in daylight. Registers exposures and locks automatically when 
a new film is turned into place. 

$850 to $2500 

Send for Circulars. THE EASTMAN COMPANY, 

Rochester, N. Y. 




LEVATORS. 



GENERAL-* EXPERIMENTAL 
MACHINE WORK, best facilities in Chicago: 
NATIONAL MACHINE WORKS 35 S° CANALS 1 " CHICAGO 



"Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 



VANDUZEN'S^PUMP 

PUMPS ANY KINO OF LIQUID. 

^Does not clog, freeze or get out o£ order. 

k Always ready.AU brass. Every Pump 

. Guaranteed. 10 sizes. Capacity 

. 100 to 10,000 gallon* per 

k hoor. Prices $7 and upwards. 

or full information write to 

JheVANDUZEN&TIFTCO. 

(POMP DEPABTMENT) 
.CINCINNATI, O. 




LEARN WATCHMAKING of w --*- ^H"*****. ™- 



r nona,Minn. Write for terms 



Cltaloffna frea on application to the Dearest Columbia A gent, Of 
tent by mail for two 2-cent atamps. 




"OTTO" 

6A8 AMD eiSOUNK 

ENCINES, 

l-3tol00 horse power 
Can be used in cities 
in country inde- 
pendent of eas works 
gas machines. 
Boiler. 
lo Dancer. 
No KBKlneer. 

OTTO &A8 EHGDTE WORKS, PHILADELPHIA. 



n ,aue onl\ c utoff ENGINE 
THRALL ENGINE ^o 



THE 




ESTABLISHED 1846. 

The Most Popular Scientific Paper in tbeWorM 



Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 

„- .leaned in 10 seconds without soiling 

Smith Premier Typewriter Co., Syracuse, N. Y„ (J. S. A. 



All type cleaned in 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co , Syracui 
Send for Catalogue. 



ICE-HOUSE AND COLD ROOM.-BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 



POPE MFG. CO., 
221 COLUMBUS AVE., BOSTON. 



MftiTE.er«ITs5T35HlSHTS f E LECTRIC LIGHT 

EVEHvJrH'»i fTEr55i? t "■ , .iJPuf - ' 
BErOpESHlWiN' <Sl I ' .Aiaii. 

elecJhicijWi* rMfcsiuM ~»6i)T£ ,%(& S.i*f M "*wB 
tr)M»U«84|.Y f«U*»U MttPRACTKAl. 

, E *L*L , ?fa reasonable ; 

ELECTRIC MANUFACTURING CO. 
— -> CHICAGO. *— 





TANNiNG BY THE AID OF ELEC- 

tricity.— By Dr. 8. Rideal and A. P. Trotter. An elab- 
orate review of the subject nf tanning by means of elec- 
tricity, giving the results of the researches into its 
history and practicability. Contained in Scientific 
American Supplement, No. 814. Price 10 cents. 
To be had at this office and from all newsdealers. 



MPHOVEMENTS PATENTED 1690 IN THE U. S., CANADA AND EUROPE. 

FIRE-PROOF. Easily applied by anyone. Send forSamples and Descriptive Price List. 
H. W. JOHNS MANUFACTURING COMPANY, 

H. W. Johns' Asbestos Fire and Water-Proof Sheathing, Building Felt, Steam Packings 
Boiler Coverings, Liquid Paints, Koof Paints. Koof Cement, Fire-Proof Paints, ete. 



JERSEY CITY, 



87 MAIDEN LANE, 

CHICAGO, PHILADELPHIA. 



NEW YORK, 

BOSTON, ATLANTA, 



LONDON. 



X«AKE™ Ep Ac|^ 




OVERMAN WHEEL CO. 

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 

A. G. SPALDING & BROS., Special Agents, 

CHICAGO. NEW VORK. PHILADELPHIA 



ELECTRO VAPOR ENGINE. 

GAS OR GASOLINE FOR FUEL. 

NO BOILER. NO FIRE. NO DANGER. 

NO ENGINEER. 




Engine operated by spark 

from small battery. 
You turn the Switch, 
Engine does the rest. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines, 850 to 10,000 gallons ca- 
pacity. 



-MANUFACTURED BY- 



THOMAS KANE & CO.. 

CHICAGO, ILL. 

fy Send stamp for catalogue *' TV 




BRICK, TERRACOTTA 
UNTILE MACHINERY 

capacity 10,000 te 100,000 Per Day. 

" — SDifferentSizest .. n FULL FACTORY 

OUTFITS. 



PATENT JACKET KETTLES 

Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Usta. 

BARROW8-SAVERT CO., 

8, Front & Reed Streets, Philadelphia, Pa. 




Only 93.00 a Year, Including Postage. 
Weekly— 52 Numbers a Year. 



This widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful Information and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Term** of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers ; six months, $1.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York, 

o 

THE 

MttAitit gmwriran Supplement 




▲warded the Grand Prize at late Paris Exposition. 



PELTON WATER 




SEND FOB CATALOGUE. 

Cutting; Tables, Pug Mills, Clay Crushera, Dry Pans, Ee-Preases, 

Winding Drums, Dump Cars, Drying Cart, Transfer Cars, Turn 

Tablea, Elevators, Screens, Shafting, Pulieya, Belting, Etc. 

THE FREY.SHECKLERCO.BUCYRUS.O. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
pranted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186.787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 



ICE HOUSE AND REFRIGERATOR. 

Directions and Dimensions for Construction, with one 
illustration of cold house lor preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement, No. 
116. Price 10 cents. To be had at this office and from 
all newsdealers. 

JJO XT S»:E5X3K pother? 

We can supply it with the 

Motor nf me 19tn Century 

% to 70 horse power. 

Cost about one cent an hour to 

each indicated horse power. 

" In wnrtk,nnt size, my value lies. 1 ' 

What others think of me Is stated 

in catalogue. 

CHARTER GAS ENGINE CO. 

Lock Box 8. Sterling, III. 




MOTOR. 

Cnequaled for all light running ma- 
chinery. Warranted to develop a given 
amount of power with one-halt the 
water required by any other. Evidence 
of unquestioned superiority afford- 
ed on application. t&~ Send for 
Circular. Address, 
The Pelton Water Wheel Co., 
19U Mala Street, San Franuleco, Cal.,or 235b 
Central Building, Liberty & Weet Ste., N. IT. 



SMOKELESS GTJNPOWDER.-AN IN- 

teresting article by Hudson Maxim on the manufacture 
and use of smokeless gunpowder, giving a sketch of Its 
history and the methods of producing it. Contained In 
Scientific American Supplement, No. 821. Price 
10 cents. To be had at this office and from all news- 
dealers. 




$10.00 to $50.00 ESsf: 

ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic Iianterns, etc. 
L. MANASSE, 88 Madison Street, Chicago, 111. 



This Is a separate and distinct publication from The 
Scientific American, but Is uniform therewltair size, 
every number containing sixteen large pages full of en* 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and Includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year; or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for 97.00. Single copies, 10 cents. Addressaad 
remit by postal order, express money order, or check, 



MUNN & CO. 



361 Broadway, New York, 

Publishers Scientific American. 
o 



LMENHEIMER'S PATENTED LOOSE PULLEY OILERS, 

backed by practical tests, are acknow- 
ledged the simplest, most economical 
and efficient oilers for loose pulleys. 
They are provided with a set screw to 
regulate the feed, and guaranteed to 
give satisfaction. A trial will prove 
their superiority. None genuine un- 
less provided with a set screw. Made 

Only by Th« liiinki'nhp.iw'r Bran* Ufa-. I Jo., 

Cincinnati, O , U. S. A , and supplied 
by dealers. Send for catalogue and 

discounts of improved steam specialties. &T PUase 

iiiention this paper 




GENERAL ELECTRIC CO. 

INCANDESCENT AND ARC LICHT PLANTS. 

Stationary and Railway Motors.— Lamps.— Cables.— Safety Devices. 



Canadian Edison Building, 77 Bay St., Toronto, Can. 

Centra] ... 173 & 175 Adams St., Chicago, 111. 

Eastern Edison Building, Broad St., New York 

New England 26 Otis St., Boston, Mass. 



liTSTRICT OFFICE8. 

Pacific Coast. .Edison B'lding, 112 Bush 8t.,8. Pran.Cal. 
Pacific Northwest. . .Flefschner Building, Portland, Ore. 
Rocky Mountain Masonic Building, Denver, Colo. 



Mexican and South American Department Edison Building, Broad Street, New York. 

European Office .81 Victoria Street, Westminster, London, S.W., England. 
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The Scientific American Architects' and 
Builders' Edition Is Issued monthly. $8.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings ; illustrating the most Interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, Including those of very mod- 
erate cost as well as the more expensive. Drawings la 
perspective and In color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



GEAR CUTTING 

Iceland, Funlconer & Norton Co., Detroit, Mich 



PRINTING INKS 

The Scientific American Is printed with CHA8. 
ENED JOHNSON & CO.'S INK, Tenth and Lombard 
8ta., Philadelphia, and 47 Rose St.. opp. Duane, New York 



Ipvestrpept v?. Speculation, s 



Dividend Paying Investments.' 



will pay you if you have any money to invest either large 
small sums, to send for pamphlet "Investment vs. Specu- 
lation." Free to any one mentioning this paper 
-Taylor & ZUthvon, Denver, Boston or New York. 
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